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Aids for the Deaf 


T'or 25 years the AcoustiCON 
Hearing Aid has been recom- 
mended by leading Anrists. 
Tonlay it is nsed in two of 
the largest Ix)nclon Hospitals, 
it is also installed in many 
Churches all over the country. 
We therefore suggesst that you 
scud those cases to whom a 
Hearing Aid would be of 
assistance for a free fitting 
io AcoiistiCON House, the 


largest building in Hie world 
devoted exclusively to Hear- 
ing Aids. Tho AcoustiCON 
is ^eiy small and compact, 
makilig it easily concealed. 
It will pick up sound and 
transmit it with the utmost 
clarity, and hfis brunght re- 
newed hearing to the hardest 
cases. We will gladly send 
you full paidiculars on appli- 
cation. 


AGOUSTICONS 

(CENERAI. ACOUSTICS, DTD.) 

15 Acousticon House, 77 Wigmore Street, London, W.l. 
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announcement;^ 


fycos SPHYGMOMANOMETER 


For the speedy 
and accnraie gang- 
ing of Arterial^ 
Pressures 
instruments;-^*" 

pr illustrated 

is specially 
construct- K. 
ed for fix- 
ing to table 
or wall. 


Stocked hv oil 

Reputable 

Dealers, 


Its 6"' dial and 
disliiici scaling 
arc ul' great 
assistance lo the 
(hutsuliani t>r 
Surgeon. 

The - Portable 
Type (No. 3,^00) 
is equuliy 
reliable in 
Jm use and 

W c a n b e 

r carried in 
the pocket. 

VullparikH- 
furs from the 
makm. 


SHORT & MASON, LTD., 

Aneroid Work«, Walthamatow, LONDON, E.17. 
Showrooms i Atlantic House. JHottorn Utiiducf, London, iC.C.I 


The Value of Sanatogen in 
Gastro-intestinal Diseases 

Abundant clinical evidence lias proved that iu weakened cnudilenej 
of the gastro-intestinal tract, Sanatogen renders valualde servite tor 
both therapeutic and dietetic purposes. 

Sanatogeu^s unique merits in such cases may be bununi'irized thus: 

1. Facility of absorption. 

2. Highly concentrated food value (B5 of 
the purest albumen). 

3. Freedom from irritating properdcs, 

F ill those giusiric disorders iu whieh iheiy is i.veN, «d m 

(|iiruiUty of secretion ami iu degree, Snuatogen, beeaiisr m{ ds hj,e,h 
aJbuiuoa content, will physiologically dispose of the gastric jtdee, 'tin 
giving relief to gastric discomfort. 

sanatogen 

^ CThe True Tonic Food) • 1 

A olifthal samplB of $matoi)en wilt gladlu bo sent to am dooiur utmt to 

GENATOSAN LTD., LOUGHBOROUGH, LEICS. 


in communkaUnB wUh Advertisers kifidly mention IJbC ©taCtttfoUC^* 
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Remineralization 

of the System, following infection or shock, is one of 
tlie fundamental axioms of therapeutics. 

ComponiKl Syrup of HypopLosplites 

“FELLOWS” 

contains chemical foods in the form of mineral salts and dynamic 
synergists in an assimilable and palatable compound, and has estab- 
lished its reputation as the Standard Tonic for over half a century. 

Samples and literature on request 

Fellows Medical Manufacturing Co., Inc. 

26 Christopher Street New York City, U. S, A. 








Soft and firm as the 
‘hands of a masseuse 


' jgm JUST as the skilled manipulation of the body by a 

I trained masseuse keeps the figure, so the firm, fiexi- 
I m’ ^ hlc softness of Norvic Cr^pe Binders acts as a 

/ C charm without danger to health. As easily adjustal de 

Iff as a corset, they give supreme comfort. Hygienic, 

i, cool, and washable — ^widely recommended by doctors 

and nurses in maternity cases for preserving and 
, restoring the figure. Made in 6, 8, and ti in. widths, 

V ' Sole imnufacturm : 

GROUT & CO. LTD,, GREAT YARMOUTH. 

y ’ stocked by all the leading Wholesalers. 

4 2SOf5iVK5 

CRnSPE BINDERS 
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I Scientific ^ 
Products 
of the 


Astier Laboratories : 

41*47 Rue du Docteur Blanclie* 
PARIS. 

Pay sampks and lUmiluie 

ftddfd’is : 

WILCOX, J02EAU & CO. 
LOROON: IS Groat St. Andrew 
Street, W.C.a. 

. BUBLIRi 10 Temple Bar. 


KOLA ASTIER 


{Omnulated) 

ANTI;NEURASTHENIC 

regularises the cardiac rhylhrii, 
stimulates the nervous sysienn 

MeMum Pu^e; 

Two teaspgoafub a day. 



A R H E O L 


(Oift HimO) 

r/ie udive prindpk 0 / Satidulirntt OH, 
Used wilh compleuous succesa in 

GONORRHCEA, 
VESICAL CATARRH, 
CYSTITIS. Etc. 

Does not produce backache, 
Dimtions : 10 to 12 ca|>suies daily, 



AUSTRALASIA: 

Joiibwt iSr ImihFjl, *,‘ni 

Uniirki’ Stm't>UiLh(n ! lU^ 

CAN A HA: 

KnuRkT Fri.l'f;,, ;|H* Is'llt- 
Leuwine, MONTREAL. 

INDIA: 

Joseph F. Rubiiui, Kh, 

hOMDAY. 




AiXNOl^NCIiMENTS, 




A STRAPPING 
WELL WORTH 
USING ! 

LESLIES’ ZOPLA 
STRAPPING. 

Non-Irrilatmg and Strongly 
Adhesive. 

Stands the Strain. 

Supplied on ordinary and 
heavy Fabrics. 

All Widths and Lengths. 
SAMPLES ON REQUEST. 


Leslies, Limited, 

iilGH STREET. WALTHAMSTOW. 
LONDON, E.17. 


Electro -Therapeutics 
and X-Rays 

Tfh'phniie.: tiV!(l{|. 

CAVENDISH HOUSE, 

2 Vere Street, Oxford Street, W.l. 

{Oxipmiie Ajmj Moiid Simi) 

HouiiS : 0 a.iii. to 9 p.iu. 
Saturdays — 10 a.nu to 1 p.m. 

Artificial Sunlight (tJ.V.R.), Bcr- 
goiiio, Diathermy, Faradism , 
Gralvanisinj High Frct(iiency, 
Ionization, Massage ( various), 
PJoinbiere, Kadiaiit Heat, Railio- 
graphy (Dental and (huicral), 
Static, X-Kay 1'herai)y (Super- 
lioial), etc. 

FEES from 10/6 
Uiredors : 

D. J). lUiSHWAitNic. MJLC.S. (ICiiif.i, 
L.ll.tUL LducL) ; 

T, Thomson IUnkin, M.D. (Ulusprow). 




R esting in an ordinary armchair 
is a kind of stationary obstacle 
race* First you’ve to get a footstool— 
and it's sure to be just the wrong height; 

then there’s a cushion to be gingerly inserted 
behind your head, which promptly drops out 

the moment you reach for your book 

and then you get up and begin all over again. 

That’s when a Carter Chair is needed 
— perfectly and instantaneously ad- 
justable to any restful position, 

Rcclinm^ Chairs^ Siif-Pro^dluif* 
Cham, Bath Chairs, Hand I'rivycks, 
particulars of these mid every other 
kind of Invalid Furniture will be 
readily sent request, 

125* 127, 129 GT. PORTLAND ST., 
LONDON, W.l. 
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KOLA ASTIER 


(Gt'anulatocl) 

ANTI-NEURASTHENIC 

regularises the cardiac rhythm, 
stimulates the nervous system. 

Medium Jh.se: 

Two teaspooufuls a day. 



A D H F O I 

4r% iV I I' Ln \adr !«■ 


(CinHu.iO) 

The actim prindph 0 / Smdutmmi OiL 

Used with conspicuous success in 

GONORRHOEA, 
VESICAL CATARRH, 

= CYSTITIS, Etc. 

Does not produce backache. 
Dimtions ; ib to 12 capsules daily. 



AUSTRAUBIA; 

loubtH't tSf uni 

itourki' Street, MIU.UOU KN lU 

CANADA; 

Kouuler Ft^-res, .jtu Kur 
Lemoine, MONTRKAI,. 

INDIA; 

Joseph F. Rabino, l\0,n, Ko, 
UOMUAV, 
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WRITE G. C AIMER OR PHONE 

Manufacturer 

For your X-RAY requirements. 

PROTECTIVE APRONS, GLOVES. SHEET RUBBEllL Ac. 

STANDARD l^lpi « f WAli<R-('U)CHJ';D 

sr-fSK TUBES 


WA'lKR-COOt.KU 
RAlHA'Om 
AIR {iOOl.l'.l) 


COOLIDGE & METALIX SVPPUEI}. 

ULTRA-VIOLET 

ARE YOU INTERESTED IN THE NEW GAS-FILLED. 

MERCURY VAPOUR LAMP? 

IntensiveRadiationtiM^M'r Automatic Startinii 

Long, Life *TlV#niAlHrt Low Current tkmsumptioii 


32 MORTIMER MARKET, Lists 

Tottenham Court Road, W.C.I. 


Pham 1 Mmmm 1^346* 
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RemineraKzation 

of the System, following infection or shock, is one of 
the fundamental axioms of therapeutics. 

Compoand Syrup of Hypophosphites 

“FELLOWS” 

contains chemical foods in the form of mineral salts and dynamic 
synergists in an assimilable and palatable compound, and has estab- 
lished its reputation as the Standard Tonic for over half a century. 

Samples and literature on request 

Fellows Medical Manufacturing Co., Inc. 

26 Christopher Street New York City, U. S. A, 






The Value of Tonic Action 

on the skin is known to every medical 
man. Advise the daily use in the bathroom 
of the delightful and invigorating, yet- delicate 


FLESH - CLOTH 

In hygienic sealed envelopes, 
Hand size, Is. Bath size, Is. 6d. 

Solo Manufeotunrs : 

GROUT &- CO„ LTD.p Ot. YARMOUTH, 
Stocked bv all the Leading Wholesale fs* 



NEVER GETS “ SLIMY ” AND 
ALWAYS RETAINS TONIC ACTION 
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FALLOWFIELD’S 
FIRST IN 1856 

FOREMOST EVER SINCE 

X-RAY & CARDIO 

AND ALI, 

Photographic Supplies 

REDUCED PRICES. 

: Our new X-Ray list includos jiarticulars of all 
reductions in Kodak Eastman X-Kay lilnw and 
Barnet, Ilford, and Wellington X'Ray plates. 
Increased discounts aw now allowed to Ho.spitals 
and Medical Profession. 

Phme: Museum 8318. 

JONATHAN FALLOWFIELD, LTD 

61 Si M NCTMAS STRSET LONDON, Wj'. 
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DEAFNESS 


ICvery wwk -iiracticsiUy every DAY-*- 
hrinj'S to Hglil soitie cvn' of' deuCiu'Hs 

which the Acon.sliCONhasCOWPI-ETil.Y 
oviTconie wlieie AIL other hearing' aids 
have failed cotispicuously, 

A PARTICULARLY INTERESTINfi 
CASE. 

Patiknti Ynnng wmiiuiuftboat 30 yeurti 
of age, Jiefore lilting ihe AeDnstU^m we 
found »he (i) Could tmly hear ultAI$ED 
VplOE at 3 feel ; (3) Could lu-ur BETYCE 
IH A NOI 8 Y PLAOE, Hueh as a tmhior 
*taii 9 ; (3) Could htw fairly wdl on strong 
^relwi (4) HAD WEAILEE WHEN A 
DHILDs ( 5 ) Had HEAD NOiEES very 
tmdly. 

THE RESULT AFTER FiniRB 

'^th one of pur smaller Acousticons, 
that is worn almost invisibly (x) She caa 
^w hearOROiHARY CORVERSATIOH} 
(3) She can hear from ANY ANBLE (she 
m even hear a whisper quite clearly); 
(3) She can heat at a distance of 30 feet, 

N«t6 ! Thhi test was the voice at her 
friend at a perfectly NORMAL PITCH* 


HAVE YOU A CASE LIKE TRiS? 

If '^o, lliere in no r«*asoH whv the 
AermstlCON shouhl nut hrlnu" buck 
YOUR PATIENT’S hearing uh H luw 
done in the case JuhI (iiaaed, The 
ivastm whv imiple AKI( so at 

what th<‘ AvoiHlCON awJtiipllshvH iM 
that they have often been dlKanixtlub’d. 
and wasted tHuinds by tc'ding IMfTA 
THINS of Ihe AeomUCGK, nonte of 
wliiuh UKf voiues even lu NAME* 

the liwtrwfflienli which Harley htrtet 
specfalitti have ricammittded far ti 
years, teadini attriit* threuihaut tha 
world advise, and which are used daily 
In the Royal Tree and London Hoipltaii, 
are all stamped with the name 
AcomilOON, 

ACOUSTICONS 

(OISNKRAI. ACOOSTIC9, I.IMtTKI)), 

77 Wigmore St, LonRom, W.l. 

Blanches in all Principal Tmmit. 


In cornmnimtin^ Mvi^rikm kini^y mention iptHCfttiOttCti 
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Remineralization 

of the System, following infection or shock, is one of 
the fundamental axioms of therapeutics. 

Compound Syrup of Hypophosphites 

“FELLOWS” 

contains chemical foods in the forna of mineral salts and dynamic 
synergists in an assimilable and palatable compound, and has estab- 
J lished its reputation as the Standard Tonic for over half a century. 




Samples and literature on request 

Fellows Medical Manufacturing Co., Inc. 

26 Christopher Street New York City, U, S. A, 


iiiiaFJrii: 




National Health Insuratico Drug 
Tariff announces : — “ New B.P.C. Crepe 
Bandage Specification comes into force 
Jan. I, 1926,” Order Norvic B.P.C., 
entirely Briiish*made and guaranteed. 


?^OR!VlC 

CRi:PE BANDAGES 

Rubberless, washable, hygienic, 
strong, yet giving to every 
movement, they have completely 
superseded elastic stockings and 
are now universally recom" 
mended as a preventive as 
well as a prescription for 
VARICOSE VEINS 

Frm test sample to any doctor, 

M&de in 2, 21*, 3. 3^, and 4 m. 
widths. Specify "flesh colour," prac- 
ilcally invisible under silk stockings. 

GROUT BL CO. LTD., 
Great Yarmouth* 


STOCKED BY ALL THE 
LEADING WHOLES A LEES 
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Tyces SPHYGMOMANOMETER 


For the speedy 
and accurate gaug- 
ing of Arterial 
Pressures these i 
instruments stand I 
easily first. The m. 
Surgery Type It 
here illustrated 1 
(No. 3399) 
is specially 
construct- 
cd for fix- ^llaf 
ing to table g||lH 
or wall. 


Stocked Is oil 

R^tdbU 

Liealeff. 


110 ^ ^ 




Its 6 " dial and 
distinct scaling 
arc of great 
as.sistancc to the 
Consultant or 
Surgeon. 

The Portable 
1 ’ypc (No. 3,400) 
is equally 

> reliable in 
use and 
can be 
cturied in 
thepodket. 


Pullpartku- 
Imjrm the 
makers. 


SHORT & MASON, LTD., 

VL0tH WitltkM»«tow« LONDON, E. 17 « 



I In Pulmonary Diseases | 


IJORLICK’S MALTED MILK, by supplying nourishment 
I I in an easily digested form especially adapted to en- 
feebled digestive powers in conditions associated with 
metabolic unbalance — in which there is the ascendancy of 
the products of destruction over those of reconstruction 
— presents the best form in which milk can be given, and 
is one of the most important factors, as an enriched diet, 
in the prophylactic and active treatment of all Pulmonary 
and allied affections. Ready in a moment with water only. 

To secure the original always specify HORLICK'S. 








SCIENTIFIC ORGANOTHERAPY 


A n ever-increasing number of Medical Practitioners write to say that they find 
*^OPOCAPS” (British Organotherapy) to the formula set out below (and 
dispensed in each instance from freshly prepared materials) invaluable in the 
treatment of ANj£M 1A> both Primary and Secondary, and that the product 
secures much more rapid and satisfactory results than from the exhibition of iron 
and arsenic^ 

Red Bone Marrow, gr. 2h cum Splenic Extract, gr. 2i. 

Conveyed in sotuble gelatine capsules in boxes of 50 or tOO. 

The Red^Bone Marrow is obtained from foetal bones because of its great superiority and the 
Splenic Extract is of maximum activity and potency. 

It is stated that the blood picture of the anasmic patient is transformed, the Red Cell Count 
markedly augmented, and the Haemoglobin Index satisfactorily raised by this means. 

An interesting monograph on the subject post free on application. 

To ensure the best results end to prevent disappointment it is advisable to mark prescriptions 
“ British Organotherapy,” or to send requisitions direct to the address set out below. 

A TYPICAL REPORT READS:— *T have found your Compound of Red Bone 
Marrow and Spleen Extract of the utmost service in treating my cases of Primary and Secondary 
Anaemia and m early cases of Pernicious Anaemia. An increase in the Red Cell Count of 1 ,000,000 
or more and a well-marked augmentation of the Haemoglobin Content after a few weeks’ treatment 
has been a regular experience. 1 have secured completely^ satisfactory results in 75 per cent of the 
treated cases and I know of no other method so dependable,” ...... 

M.D. (Lend.), 

A Guide to Organotherap eutics p ost free on application. 

THE BRm^^RG^ LTD., 

PIONEERS OF ORGANOTHERAPY IN GREAT BRITAIN. 

212 GOL0EN SQUARE, REGENT STREET, EONDON, W.l 
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STPBGIALISTS in OttUp^dk 
Appliances for every hmm need 


^ SFIKAL. Special light-weight apparatus for Lateral Curvature-* 
Angular Curvature— Pott's Disease— Scoliosis— Kyphosis— Sacro-Iliac 
Disease— Caries. 

^ WALKING APPARATUS. For Paralysis-PolyomyeUtis-Attliritis 
-Fractures— Tubercular Joints— Slipping Cartilage and Patella— Gmu 
Valgunii»etc. 

*%* TRUSSES. For Inguinal— Femoral— Ventral and Umbilical Hernias. 

ABDOMINAL SUPPORTS. For Moveable Kidney-Enteroptosis 
md Visceroptosis— Belts and Corsets, etc, 

FEET. Supports for Flat Foot— Metatarsalgia— Hammer Toei— 
Halta Valgus— Drop Foot— Special Boots and Shoes— Splints and 
Corrective Apparatus for day and night wear. Elastic Hosiei^. 

ARTIFICIAL LIMBS. For all amputations— includini: the new 
light metal legs. 


A COMPtEtE DBSGRIPXION vf fhm «n4 many oik$r imirmwnU ftrr mm wiU a« foune 

in » n«m miGon 0 mmity pHbHsh$e ifiS piam me m hnif im* 

af#aiw> ooAf« ^ whi«» mnyjg by rnmbmot^ th« miaeiefa Pnifmhn fm m ry^mti. 

Hr. 0. BRJsSf* Chstflottft Stwet* Flturijy Situ«re» too«ioa, W,l. Teliphonas Mttf«uta IMIS, 
T«a«gtami : Spta». Wwao, Loadott. 
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Remineralization 

of the System, following infection or shock, is one of 
the fundamental axioms of therapeutics. 

Compoind Syrnp of Hypoplosplites 

“FELLOWS” 

contains chemical foods in the form of mineral salts and dynamic 
synergists in an assimilable and palatable compound, and has estab- 
lished its reputation as the Standard Tonic for over half a century. 

Samples and literature on request 

Fellows Medical Manufacturing Co., Inc. 

26 Christopher Street New York City, U. S, A* 
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UNG. SEDRESOL (Ferris). 

A Valuable Sedative Antiseptic and Healing Ointment. 

UNCf SEDRESOL is a combination of the tar products obtained by 
the destructive distillation of the wood and bark of tbe Betula Alba in 
combination with Oxide of Zinc and Antiseptics. 

It is specially indicated in Eczema, Psoriasis, Erysipelas, Shingles, 
Erythema^ Sehorrhcsa, Dermatitis, Pruritus Ani and Vulvee, and in 
Inflammations and Eruptions of tbe Skin and in Burns and Scalds. 

UNG* SEDRESOL is supplied to the Medical Profession at tbe following prices h — 
l-lb. Jars, 1/S each; J-lh. Jars* 3/* each; 1-lb. Jars, 5/9 each; 

24b. Jars, ll/» each ; 44b. Jars, 21/- each. (Empty Jars allowed for on return*) 
Also issued in small Jars (without name) ready for dispensing or giving to patients 
No. 1 size Jars (containing about 1-oz.), 9/- per dozen. 

No. 2 size Jars (qontaitting about 2-oas.), 12/6 per dozen. 

No. 3 size Jars (containing about 5-ozs.), 23/- per dozen. 

(The word ** Sedresol” ii registered under the Trade Marki Act and ii the sole property of Ferris & Co., Ltd.) 

FERRIS & COMPANY, Ltd., 

— BRISTOL — 

, WholMalc and Export Dtog^tta and Manufacturing Chemuti. 


Sn ommmkaHng with Advertism MnMy mmfion ITbC 



XXIV 


TEE PRACTTTIO'SER 


CONTENTS {continued), 

V\CM 


PRACtlCAI, NOTliS — 

Tmiiuicut af Asthma .. .. .. . ,, .. .. ; 

1 n'atiiu'iit oj' Aullniiii nt < hlihi'it .. .. .. .. .. .. ,, ^ 

Tii'ithnt’nl t)f Scii^ukur'^^t .. .. .. . .. 

'I fartnirnl of f i'liftii'iinti .. . .. -• .. .. .. .. .. , i 

J oj Sofli'iio'i'; S oi I issue .. .. . ,, ,, 

'I retifiiii'nt of CJouinc Wistfl Piehtheiiu . , .. . ^ ^ . 

‘J n'dfmntl of Jlouc eisul Jojiif f'tihert ulusis . .. ,, 


KI-:vn-\\‘S OF HOOKS, - 

Tirn Hook of Fkkscru'ijoms (I.i cas \Nt) S'ji vrN>} . . 
FATiinLOOA' OF Tr’MooF'^ (Kirni,i‘) 


PRKFAUATIONS, TNVlvNTIONS, I-.TC. ' 

AxtHOLYMPin; (!\Ii:s.srs. Chas. Zimmkrmann Co., I/rii.) . , 

Mkoicati'd Soaps (Vjn«»lia Company, l.iMirRn) 

C'\K<;p. U'ATjjR Bi'^cijns (Mr.sstts. Macfakhanf, Kan«; vSt co., 

Tuh CoNsi'AN'rA Turss (iMh.ssu8. Am-ixanjikk iS: I-'owia r) 

A Simple f)oTFir for Pak vcen'iesis Tiiokacis (Messrs. Ai o n tSf Hanmu rv 

Krw pRi'PAUA'iioNs (Messrs. Parkk, Dvvts K* Co.) 

ISACKN (Tih: Jloi'i'MANN Ha Roche CuiiMrcAr. W'ouk.s, r/io I 

“Tin? Born.E ANO C.lassConi mni u HriiAvriN'’ {Tni. r.vni o (ii.As.s Hoi ri.r. M 

TITKERS, RTF*) 

SiL AL (Mr. Hionei. Cooper) .. 

Tonsil Compresskin F'orci.ps (iSft'hSRs. John Hki.e Jv Cuovoen, I, in.) 



r.i 


i 1 ( 

'A4 


tM 

S l.io.) 

US 

.. 

ns 

Mil 

lANt'l \E' 

Hft 


tv- 


IF* 




Alopluin prmnotes tin? cJirrotion 
and urwsts thn fortnuiiou of uric add, 
jin<l has, in additiotH jxiwtn'ftti anti- 
phlogistic, analgesic* jukI antipyretic 
properties. 

It, therefore* immediately soothes 
the pain and rapidly alleviates acute 
and cbtD!«iic rheumatism and ^out, 
neuralgia, sciatica, lumbago, etc. 
It differs from all other antirhen- 
matic preparations in the absence of 
any depressant effect upon the heart. 


l^amdrL 

t»»or 

Th{! safe anti iion«linhit forming 
analgesic which rcHeves puiu 
without inducing sleep, uml has 
no assodaied ill-died h. 1 1 has hetm 
used with cnnspicutruH .snct'«.sM over 
n wide field of painful cowiithws 
including all forins of headache and 
toothache* neuralgia, sciatica* tabetic 
crises, dysmenorrhcca* etc. 
Veramonis second only to Morphia 
in pain-relieving properties* 


Samphs and Uieratfutp on r«pm$t from tho Importori : 

SCHERING, LTD., 3 Lloyds Avenue, LONDON, E.C.3. 


*in communhsdkg with AMeHism MnMy mmdmn Xth€ 
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Ixitcstmal 

Disiafcctlon 

Pleast lend for 
iMeraiurt ami 
Sampkiy whUh 
will be mt free 
to any mmher o) 
the Medkal Pro- 
fession, 

KEROL LTD. 
Ravens Lane 
Berfcbamsted 
England 

ALIMENTARY TOXEMIAS 

T^UTREF ACTIVE bacteria increase in numbers in 
j-^ the intestine as age advances. They are relatively 

X, scanty in the young child, but after middle life are 
usually present in considerable numbers. Of the micro- 
organisms concerned, proteolytic anaerobes are probably 
the most important. 

In individuals with a normal intestine and free evacua- 
tions, they may do little harm, but in those subject to intes- 
tinal catarrh, these putrefactive bacteria become more 
numerous and active, their products are formed in greater 
quantity and are more freely absorbed, and the condition 
of alimentary toxaemia results. The manifestations of this 
state are very protean, e.g., “ rheumatic ” conditions, 
digestive upset, neurasthenia and neuralgias, increased 
blood pressure and its complications, and many others. 
The treatment, in the first place, obviously should be 
intestinal disinfection. For this purpose nothing surpasses 
the use of KEROL CAPSULES. They have solved for 
years the question of disinfection of the alimentary tract. 
They definitely reduce the bacterial content of the 
intestine, as shown by the reduction in B. coli by 99% 
when the capsules are regularly administered for a period 
of from seven to ten days. 

We have from time to time published several booklets 
containing clinical evidence as to their value, and these 
we will gladly forward, on receipt of a postcard, to any 
member of the Medical Profession. 

Kerol Capsules 



‘ 
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/if Dermatoses 


ECZEMA, 

ERYTHEMA, 

ERYSIPELAS, 

HERPES, 

IMPETIGO, 

UCHEN, 


PRURITUS, 

PSORIASIS, 

URTICARIA, 

MEASLES, 

SCARLATINA, 

ETC 


Promptly allays irritation. 


The Katural Sedative Emollient Dusting 
Eowdet. Impalpable, inorganic, absorb- 
ent and mildly astringent, 

Samples free to the Medical profession on reddest^ 

FASSETT JOHNSON. Ltd., 86. Clerkettwell Road. London, E.C.L 


In communicaiing with Advertism kindly mention iPcaCtfttOttCt, 
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W HEN in Ixindon you are cordially 
invited to the Hcadquartcr-s of the 
well-known ACOUSTICON HEARING AIDS. 

It is the largest building in the world 
devoted exclusively to hearing instruments, and 
is splendidly appointed throughout. Doctors 
and their patients will receive equally courteous 
attention and be given equal fedlities for testing 
the ACOUSTICON. 

ACOUSTICONS 

(GENERAL ACOUSTICS LTD.) 

ACOUSTICON HOUSE, 77 WIGMORE STREET, LONDON. W.l 

...tt/' ‘ Bretnehes in all principal k0m» 
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Remineralization 

of the System, following infection or shock, is one of 
the fundamental axioms of therapeutics. 

Compound Syrup of HypoplospUtes 

“FELLOWS” 

contains chemical foods in the form of mineral salts and dynamic 
synergists in an assimilable and palatable compound, and has estab- 
lished its reputation as the Standard Tonic for over half a century. 

Samples and literature on request 

Fellows Medical Manufacturing Co., Inc. 

26 Christopher Street New York City, U. S, A, 




“ AUREMETINE” 

(Martindale) 

A FURTHER ADVANCE 

IN THE TREATMENT OF AMOEBIC DYSENTERY 

** Auremetine ** has the following composition ; 

Emetine 28% Auramine 16% Iodine 56% 

Results recently reported show that out of 4# cases, refractory to every 
hnowu method of treatment, that were treated with “ Auremetine,’* 37, 
or 92-5%, responded (i.e. regained health, lost all clinical signs and 
symptoms of disease, gave negative findings on repeated examination of 
stools, and remained well and free from evidence of infection for a 
minimum period of 6 months after treatment). 

** Treatment with ^ Anremetine’ has given some gratifying and more 
hopeful IMMEDIATE results than any other essayed.*’ 

Further particulars and prices Will be forwarded on application 

MARTINDALE, 

10 new cavendish street, LONDON, W.l, 


Telegraphic Address: 

* Martindale, Cliemist, London.** 


Telephone Nps: 

Langham 2440 and 2441 


in conmunkfding wUh Advertisers Undly mmUm iPtUCtltiOIt^t* 
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Introduction. 


By sir HUMPHRY ROLLESTON, Baht., M.D. 

Physician in Ordinary to His Majesty the King ; Regim Professor 
of Physic in the University of Cambrige ; President of the Ro^ 
College of Phymians. 


AMONG the advances which have taken place 
/-A during the past ten or jBfteen years in the 
^science and art of medicine, some of the most 
striking have been in the methods adopted for the 
diagttosis of disease. Methods not long ago intro- 
duced in a tentative manner for employment in 
specialized investigations have to-day become ordinary 
matters of routine eminently applicable in general 
practice. 

The main purpose of these two Special Numbers of 
TEB-PRaoTmoNEB is to familiarize the general practi- 
tioner with some of the more important of modem 
diagnostic methods, and to demonstrate their value in 
everyday practice, emphasizing the general prinmples 
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wMoh should guide the practitioner rather than the 
details of technique. Owing to postal difficulties, it 
has been found impossible to include in one number 
the wide survey of modern methods in diagnosis 
which the distinguished contributors have presented, 
and the material has had to bo divided into two parts. 
The February issue will therefore bo a continuation 
of the present one. 

Laboratory methods, which make up clinical patho- 
logy, supplement the diagnosis made by ordinary bedside 
examination in several directions, just as the microscope 
or the telescope increases the ordinary man’s powers of 
observation. Physical signs, though they do not 
provide all the information to be derived from ordinary 
clinical examination, deal mainly with the evidence 
produced by gross structural change, whereas laboratory 
methods not only may reveal structural changes, such 
as those in the blood, urine, cerebro-spinal fluid, and 
gastric secretions, which at best can only bo guessed 
at by the unaided eye, but they may reveal the disorders 
of function which precede organic change. 

Again, laboratory methods, for example, those based 
on bacteriology and serology, render diagnosis more 
minutely accurate; thus, what is clinically a case of 
fever of uncertain origin, probably enteric fever, may 
be definitely settled by the Widal tost to be typhoid 
fever (due to infection with Bacillus typhmm) or 
paratyphoid A or paratyphoid B fever. Success in 
specific treatment turns on accurate diagnosis; for 
example, the kboratory determination of which strain 
erf the infecting micro-organism is present in a case of 
meningococcal or pneumococcal infection may be of 
great importance in directing the serological or specific 
treatment. By the Schick and the Dick tests those 
si^ptible to can be distinguished from those immune 
to diphtheria and scarlet fever respectively, and 
/.tr^ted so as to be artificially protected. The articles 
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in these two Special Numbers will give many other 
examples of the help that laboratory methods give in 
clinical diagnosis and treatment. 

There is, perhaps, a certain danger, especially for the 
recently qualified practitioner, in relying too greatly 
upon the elaborate equipment possessed by every 
modem teaching hospital, and amid the difficulties 
that beset a busy practice he may feel somewhat at a 
loss without the adjacent bacteriological and bio- 
chemical laboratories, and aU the familiar armament- 
arium of the hospital. This, we are told, is one of the 
problems particularly confronting medical practice in 
America, where the wide spaces of the less inhabited 
areas so greatly isolate the country doctor from his 
familiar and, indeed, necessary aids, that in some 
districts there has been no permanent newcomer to 
the local medical profession for fifteen or twenty years. 

Important and necessary, however, as modem 
histological, hsematological, bacteriological, and chemi- 
cal examinations imdoubtedly are in medicine, we 
must not over-estimate them or imagine that they 
make the older clinical methods of examination super- 
fluous. Laboratory investigation must go hand in hand 
with the ordinary direct clinical examination of the 
patient, and the functions of the clinical laboratory 
should be looked upon as accessory ones, even although 
the laboratory data may have in many cases a more 
definite value than the physical signs in arriving at a 
successful solution of the clinical problem. 

Careful history-taking and a thorough physical 
examination, with the exhibition of a due proportion 
of cHnical acumen and common sense, wiU, on the 
whole, serve the practitioner better than much 
laboratory lore. But the ideal is a critical judgment 
founded on the combined mformation supplied by the 
two methods, each serving as a supplement and 
cheek to the other. 
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Some Pitfalls in Surgical 
Diagnosis. 

By sir HERBERT F. WATERHOUSE, M.D., F.R.C.S. 
Consulting Surgeon to Charing Cross HospiUil. 

I T would be impossible, in the space available, to 
discuss all the pitfalls that may lie in wait for 
the practitioner in surgical diagnosis. I think, 
therefore, that it might be of most service were I to 
refer to five conditions which have proved, in my 
experience, sources of error in diagnosis to able 
practitioners. 

Acute Osteomyelitis , — ^Tliis grave disease is, without 
question, that common surgical condition in which diag- 
nosis is most frequently not made until irreparable 
damage has been done, and limb, or even life, endan- 
gered by the delay. Acute osteomyelitis is a disease 
that has always greatly interested me since, in 1888~ 
1889, I produced it artificially, when working at the 
University of Gbttingen, under the supervision of the 
late Professor Orth, by injecting pyogenic miorobns 
into the veins of the ear in animals, and causing minor 
injuries to the bones. I have also seen, in the course 
of more than thirty years’ practice on tho stafi of a 
children’s hospital, a large number of example, s of the 
disease. 

Acute osteomyelitis presents itself in two types; 
(1) The ultra-acute type caused by the virulent 
staphylococcus aureus; and {2). the type, less violent 
in its onset, caused by Stc^hylococcm strepto- 
coccus, pneumococcus, BaciUvs coUf BaciUm typhosus, 
ete. The former type ought always to be disposed at 
tiie onset, because the symptoms are definite and un- 
mfei^kable. In the latter type an error in diagnosis 
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is much more pardonable. In the severe cases the 
initial symptoms will be a sudden rise of temperature 
to 103^ or 104"^ Fah., often a rigor, intense toxaemia, 
vomiting, headache, and even delirium. In the milder 
cases the temperature may, at jfirst, only be raised a 
degree, the constitutional symptoms may be scarcely 
noticeable, and in the case of the lower limb, the 
patient may be able to walk a short distance without 
much complaint of pain. It is in these cases that a 
diagnosis of osteomyelitis presents extreme difficulty. 
Let me mention two typical examples of the disease : 

Case L — little girl of 10 years of age, seen with Dr. A. A. 
Greenwood. The history given me was that the child had a rigor 
about mid-day and complained of intense pain in the lower end of 
the tibia. I saw her at 10 p.m., the temperature was then 104®, the 
pulse rate 138, and the child was evidently extremely ill. The 
slightest movement of the limb was painful, and pressing on the 
lower end of the tibia produced intense agony. Two openings were 
made by a small trephine into the medullary cavity of the lower end 
of the tibia and the blood that exuded swarmed with the staphy- 
lococcus aureus. Recovery was rapid and no necrosis followed. It 
will be seen that, owing to Dr, Greenwood’s sound judgment, the 
bone was opened ten hours after the first symptoms of the disease. 

Case 2, — ^In marked contrast stands the following case. A boy, 
13 years of age, was brought to me by an experienced practitioner. 
He had received a lack on the head of the tibia some days previously. 
He complained of some pain two days prior to consulting me, but 
h«^ gone to the pantomime the previous evening and had slept 
fairly well during the night. When I saw him with his doctor, his 
temperature was 99*8®, his pulse rate 88, and he had slight tender- 
ness on deep pressure over the upper end of the tibia, but he had 
walked from Ms house to the omnibus, and from the omnibus to my 
.house, more than three-quarters of a mile in all, without complaint. 
I confess that I failed to diagnose osteomyelitis and that my failure 
to do so was a grievous one for the boy. Four days later I was called 
^ operate upon him. He had then a subperiosteal abscess with pus 
in the medulla. Five days after the operation he had osteomyelitis 
of the lower end of the femur of the opposite side and a week later 
osteomyelitis of the left parietal bone. Sequestra separated from all 
his bone lesions and prolonged suppuration endangered his life for 
many months. The causal agent in this instance was the staphy- 
lococcus albus, and, as is so frequently noticed in such cases, it 
seemed to gain in virulence as time went on. 

Two common errors regarding acute osteomyelitis 
deserve mention. It is generally considered tliat acute 
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osteomyelitis in an adult is always of the relapsing 
variety, i.e. that it is a recrudescence of the disease 
starting in childhood. This is quite incorrect. Not 
long ago I saw, in one week, two instances of primary 
acute osteomyelitis in adults : 

(1) With Dr. Jiibb, involving the whole of the .sliaft of <he 
KumeruR, in a lady of thirty yeai-a, resulting from a boil ; (2) witli 
Dr. Blucke, involving the shaft of the femur, in a man aged fifty 
years (in this instanoo the pneumococcus was the causal ngeut). 

In cases originating in adult ago it is noteworthy 
that the disease more frequently sl.%ts about the middle 
of the shaft of a long bone, and not, as in children, at 
one end of the diaphysis. Those cases in adults are 
almost invariably missed in diagnosis until pus reaches 
the periosteum. 

The second common error regarding the disease is 
that it only occurs in the long bones. No bone in the 
body is exempt. I have not infrequently foimd it in 
the ilium, the scapula, the flat bones of the skull, the 
sternum, and the os calcis. In one interesting case, 
seen with Dr. Cockburn, osteomyelitis of the eleventh 
rib of the right side, by irritating the eleventh inter- 
costal nerve, produced a lump of contracted muscle 
which closely simulated an abscess due to appendicitis. 
I have frequently noticed acute osteomyelitis follow a 
boil, an infection of the fingers, tonsilliiis and pharyn- 
gitis ; but it is an extraordinary fact that osteomyelitis 
dmost always occur-s, not during the acute stage of 
the predisposing condition, but after it has subsided 
and is nearly forgotten. Thus, in tlireo instances in 
which acute osteomyelitis followed a boil an interval 
of about three weeks elapsed between the boil and its 
serious sequence. 

An important point to bear in mind is that in osteo- 
myelitis the inflammation arising in the marrow — ^i.e. 
being deeply situated in the bone — ^frequently pr^onts 
no ^Igns of its presence except tenderness on dmp 
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pressure. I am certain that the real reason for the 
condition being so frequently missed in its early stages, 
is that the practitioner expects to find the cardinal 
signs of inflammation present, viz. heat, redness, 
swelling, and pain. In the early, i.e. the easily curable, 
stage of osteomyelitis there is no local heat, no redness, 
and no swelling. Pain will be present, but varies in 
intensity in different instances, and may, in cases not 
due to the Staphylococcus aureus, be almost negligible. 
I venture to stress this absence of the ordinary signs of 
inflammation because I have so frequently heard prac- 
titioners say: “How could I have diagnosed acute 
osteomyelitis when there was no local heat, no redness 
of the skin, no swelling, and but little pain.” Here you 
have the explanation of the failure to institute timely 
surgical intervention. 

Of course, the signs of inflammation will be present 
when the pus has exuded through the bone and has 
invaded the soft parts, but by this time necrosis will 
have occurred, and surgical aid will have been sum- 
moned too late. It is always a source of wonder to me 
how osteomyelitis is so frequently mistaken for acute 
rheumatism of the neighboiuring joint. There is no 
effusion into the joint (early in osteomyelitis), there is 
no superficial tenderness over the articulation as in 
inflammation of the joint, and the tenderness is either 
above or below the joint, not in the joint itself. The 
diagnosis should always be made within 24 to 36 hours, 
if necrosis is to be prevented. Of course, the microbes 
are always brought to the bone by the blood stream, 
but more often than not the atrium of infection is not 
discovered. 

If I am asked on what grounds the diagnosis of acute 
osteomyelitis is generally made, I would say a sudden 
rise of temperature, possibly a rigor, a feeling of malaise, 
a pain, which at first need not be severe, in a long bone 
just above or below a joint and, far more important, 
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marked tenderness on firm, deep, and prolonged pres- 
sure over the site of the pain. 

These are all the signs that one usually meets 
with and they must suffice. It is dangerous to wait for 
further confirmation of the diagnosis. Given such 
signs it is the bounden duty of the medical attendant 
to have one or more openings made into the bone 
right down into the medullary cavity to relieve the 
tension and to save necrosis. Delay moans rapid 
extension of the inflammation, necrosis, and dire 
danger. Early relief to the tension ensures speedy 
recovery with undamaged limb. I would say “don’t 
wait for a surgeon,” hvA, favitB de mimx^ take a gimlet 
or drill from a carpenter’s tool-chest and, after boiling 
it, drill two or three holes into the bone yourself. It 
cannot too clearly be stated that, if pus be present and 
ooze slowly through the diill-holes, the operation has 
been performed too late. Do not expect pus to rush 
out when you open the bone. In the soft parts pus 
can gush out when an abscess is o|»ned, because the 
walls olf the abscess collapse. This, of course, cannot 
occur m the case of a bone. 

It should be remembered that, in a case of c»teo- 
myelitte, the bone ought to bo drilled before pus has 
had time to form, and when only blood, swarming 
with staphylococci, or other microbes, oozos out. We 
oug^t always to attain tlua desideratum in tho case 
of a long bone in a child, but I fear that all of us 
will be liable to error when wo encounter a case in a 
flat bone, or in a small bone, in which oases it is less 
m&f to think of osteomyelitis, and the same applies, 
even in a long bone, to a primary acute osteomyeliias 
osiginaMng in adults. 

Svk^hrmic Abseees . — This dangerom condition, a 
. c^llectl^ of pus beneath the vault of the diaphr£^pn, 
is geafiawlly missed in diagnosis, because it is never 
of. It is true that, owing to the realization of 
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the need for immediate operative treatment of appen- 
dicitis, and of other abdominal emergencies, sub- 
phrenic abscess is becoming less frequent, but it still 
takes a large toll of human life, and is far too often 
overlooked in diagnosis. I have found it a useful rule 
to follow that when, any time from two weeks to two 
months after a septic lesion in the abdominal cavity, 
a patient who has appeared to be well on the road to 
recovery develops continuous fever, elevation of pulse- 
rate and malaise, and no definite cause can be found 
for the rapid deterioration in health, the possibility of 
a sub-phrenic abscess should be seriously considered. 
Applying this rule I have, not infrequently, when dis- 
cussing a case over the telephone with the medical 
attendant, said: “Surely this is a sub-phrenic abscess; 
I will come down prepared to operate,” and in the 
majority of instances my provisional diagnosis has 
proved correct. In almost every case the practi- 
tioner has said: “I never thought of sub-phrenic 
abscess.” 

It is generally said that appendicitis causes one-sixth 
of aU sub-phrenic abscesses. In my experience this is 
far too low a proportion, as more than half of my cases 
have owed their origin to lesions of the appendix 
vermiformis. Probably next in order of frequency 
among the causes comes perforation of an ulcer on the 
posterior wall of the stomach into the lesser peritoneal 
sac. In this case the abscess is almost always situated 
under the left half of the diaphragm in contradistinc- 
tion to those caused by appendicitis, which are prac- 
tically invariably on the right side. Let me relate a 
typical case : 

A yoTing farmer, 24 years of age, was operated upon by his 
medioal attendant in a cottage hospital for an abscess due to 
appendidtis, on the seventh day of his illness. Several ounoes of 
stinMng pus were evacuated and a drainage tube was insetted. No 
attempt was made to remove the appendix. All went well for 
twcmty days and the patient was then told he could go home th« 
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next day. That evening he complained of malaise and the tempera- 
ture rose, in four days, to 103°, and the pulse rate to 120. Ho com- 
plained of shivering, but had no definite rigor. This state of matters 
continued for a further five days, the patient emaciating, being 
bathed in sweat and obviously going dovuihill rapidly. At. this stage 
I saw the case. The liver dullnoss was markedly tiu!rea.sed. It 
reached both higher up and lower down than nonnal. An X-ray 
screen examination showed ilio dome of the right half of the 
diaphragm much more elevated than normal and bulging upwarda, 
as if it had been pnshetl up by a (ist in one place instead of having 
its usual upwaxtl curvature. The abscess Wfus drainctl and the 
temperature and pulse fell to normal. 

This was a simple case to diagnose, but T must 
admit that the diagnosis of sub-phrenic abscess is 
often a matter of great difficulty. I would draw 
attention to the fact that percussion over the abseess 
is frequently most misleading. If tho abscess is over- 
lain with normal lung, percussion will give the normal 
note. If there be a basal pleural effusion the note will 
be dull. If the abscess contain gas, as it frequently 
does, owing to the presence of the Bmillm coU, a 
tympanitic note will be elicited. The abscess may — 
I am speaking now, of coiirse, of right-sided eases — be 
above, behind, or in front of the masvs of tho liver. 
Further, it may be fairly superficial or deeply-seated. 
Clearly the presence of a pleural effusion increases the 
difficulty of diagnosis. More often than not no effusion 
is present, and tho breath sounds, at the base of the 
lung, are normal. In doubtful cases tho absence of 
any abnormal lung sounds is in favour of the diagnosis 
of sub-phronio abscess. Where po-Hsihlo an X-ray 
examination should always bo made use of, ns tho 
iniormation a radiogram may afford is often of tho 
greatest value. 

In a sub-phrenic abscess, situated immediately 
above the liver, a marked, localized, upward convexity 
the diaphragm will always be observed in the 
mdiQgram, whereas, in a basal pleural effusion, 
espedaHy when purulent, the normal convexity of 
the i^t dome of the diaphragm will be diminished, 
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and may disappear completely, so that the diaphragm 
becomes horizontal. 

An important diagnostic point is that an effusion into 
the pleural sac caused by pleurisy, pneumonia, and 
empyema, or pulmonary infarct, starts with dramatic 
suddenness, with pain in the chest, and real difficulty 
in breathing, w'hilst a sub-phrenic abscess takes days 
to develop, and is painless, certainly at the com- 
mencement, Should a pleural effusion be present it 
should always, in cases of doubt, be examined bacterio- 
logicaUy. If it be found sterile the probability is that 
it is secondary to a sub-phrenic abscess. Should the 
abscess contain gas the percussion note, in the absence 
of any effusion or consolidation of the base of the 
lung, is quite diagnostic. If a pleural effusion co-exist 
wdth a sub-phrenic abscess the diagnosis may be a 
matter of grave difficulty because, on the right side, 
the dullness of the liver passes insensibly into that of 
the effusion in the pleural sac. In a good radiogram a 
serous effusion may be seen to be much less opaque 
than the liver mass, but, with an empyema, no differ- 
ence between the opacities may be distinguishable. 

Frequently a de&iite diagnosis of sub-phrenic abscess 
can only be made by puncture with a needle of an 
aspirator; but this may only be done when everything 
is prepared for the drainage of the abscess if, and when, 
found. We must never aspirate a sub-phrenic abscess 
and leave the track of the needle free to drain into the 
pleural sac or the peritoneal cavity. I have known 
death thus caused more than once. Further, let me 
mention that, on three occasions, I have incised and 
drained a right-sided basal empyema, and then, some 
days later, as no improvement was manifested, I have 
operated a second tune and found a sub-phrenic 
abscess. Frequently it is a matter of extreme difficulty 
to locate a sub-phrenic abscess. In a recent case I 
operated upon pus was encountered only on the sixth 
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insertion of the exploring needle. 

Right-sided sub-phrenic abscesses have comprised 
the large majority of my cases. Left-sided sub- 
phrenic abscesses, however, I have foimd easier to 
diagnose, because all of my cases have been duo to 
leakage from a gastric perforation into the lesser 
peritoneal sac. The practitioner must bear in mind the 
possibility, I would almost say the probability, of a 
sub-phrenic abscess in cases in which, any time between 
two weelcs and two months after any septic abdominal 
condition, the patient, who has hitherto appeared to be 
making good progress towards recovery, develops a 
continuous high temperature, a constant qmckening of 
the pulse-rate, and a rapid deterioration of health, for 
which no obvious cause can be discovered. The 
mortality of sub-phrenic abscess is high because the 
condition is so frequently missed in diagnosis. It goes 
without saying that the sooner the diagnosis is made, 
and the abscess drained, the better the chances of re- 
covery. There are few more life-saving operations than 
a timely one for sub-phrenic abscess, and I am con- 
vinced that the mortality of the condition is so high 
because it is so frequently never even thought of at all. 
The mortality of sub-phrenic abscess would be halved 
if every practitioner kept the possibility of its existence 
constantly in mind. 

The Period of Rmctimi after Perfimlion of a Gmlrm 
Uh&r . — now wish to direct attention to something 1 
consider a real danger in diagnosis, namely, what is 
termed the “period of reaction after perforation of a 
gastric tdoer.” I may best illustrate my meaning by 
r^rring to two striking cases : 

Casb 1.— -A g^tiemaa, aged 30 , consulted the lato Sir J'ames 
who diaga<aed a gastric ulcer and wished him to enter a 
nmstog home, to he kept under obserrarion and to have a skiagraia 
taken. Heibft Sir James’s house, had a milk and bun lunch, and then 
went to the Western Distriot Post Office to send a tdegmm to his 
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parents. Whilst yriting the tdegrana he fell unconscious from the 
agony of a gastric perforation. The officials searched him, and 
finding an appointment card, telephoned Sir James. This was at 
2 p.m. I saw the patient at 6 p.m. His temperature and pulse were 
normal and he was sitting in an armchair saying he felt quite well 
and wanted to go home. Examination of his abdomen revealed 
nothing beyond ^ght rigidity of the abdominal wall over MoBumey’s 
point. It was only with the utmc«t difficulty that Sir James and I 
persuaded him to allow operative treatment to be carried out. A 
large perforation of the anterior wall of the stomach was found, and 
the stomach contents had been directed, by the mesentery, to the 
right iliac fossa. 

Case 2. — ^In the second case, seen with Dr. Gurney Thompson, of 
Tottenham, a newspaper sub-editor, aged 32, perforated an ulcer of 
the anterior wall of the stomach at 9 a.m. I saw him at 3 p.m. He 
was then, he said, quite well and must get away to the office im- 
mediately after I left. Pulse and temperatme were both normal and 
nothing amiss could be discovered beyond the fact that his respira- 
tions were 32 per minute. The patient’s account of his collapse and 
overwhelming pain at the onset of his attack, and pr. Gumey 
Thompson’s description of the condition in which he found him 
half an hour later, were unmistakable, and I advised that he be taken 
to hospital for immediate operation. On my arrival at hospital at 
6 p.m., my house surgeon met me with a smile, and said : “Your 
perforated gastric ulcer man has Just walked upstairs and says he 
feels very fit.” In spite of the patient’s energetic protest that he was 
being submitted to an unnecessary operation, his abdomen was 
opened, the perforation found, and three pints of fluid removed from 
his peritonei cavity. 

Both the patients made good recoveries, bnt, had 
not the history in each case been abundantly clear, I 
confess I should not have believed it possible that th^ 
could have been suffering from such a grave condition, 
and could not have blamed anyone who had said that 
they had nothing the matter with them. 

These two oases surely teach us that, in some in- 
stances of perforation of a gastric ulcer, a wonderful 
temporary improvement m the symptoms may occur 
before the graver signs of peritonitis develop, and that 
this temporary improvement may be very misleading. 
I admit that such an absence of symptoms as illus- 
trated in the two cases above is unusual, but I cite 
them as a warning because in no abdominal condition 
is immediate operation of more vital importance. I 
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fliinlr it would be safe to say that of cases of acute 
perforation of a gastric ulcer, operated upon within 
twelve hours of perforation, 90 per cent, recover, 
whereas of those operated upon after ftirty-ciglit hours 
90 per cent die. 

It sometimes happens tliat t he surgeon, called to an 
abdominal case, can get no further in diagnosis than 
that of a very luobablc pcrft>i*ation of n gastric nicer. 
In such a case I would urge imnicdiaie optautive 
treatment because iny expeiicnce has heon that, in 
every instance, the lesion present has Ix'cn either a 
perforated gastric uhior or some condition equally 
calling for operative treatment. T should mention 
that in perforation of a duodenal uh’cr the period of 
reaction, to which I have drawn your attention, after a 
gastric perforation rarely, if ever, shows anything like 
the same marked temporary amelioration of symptoms 
that is often noticed after gastric perforations. 

Gangrene of Appendix . — I am almost afraid to say a 
word about appendicitis after the deluge of communi- 
cations we have had during tho past few yeans. Thowj 
is, however, one matter to which I wish to refer, namely, 
the sudden cessation of all symptoms and the extra- 
ordinary temporary improvement that may follow 
gangrene of tho appendix. To illustrate my meaning 
let me mention a typical case. 

I was cnHed to a county town to sw a, nnilicai piwl itionw who, 
for two days, had been RiiiTerii!|j! fmm apjtcudicUis. 1 was infimnod 
that his tomperataio was and ins pulso rate 1 MS. I was mot 

at the station by hia partnor ami by a physician who Uild me they 
were sorry that they had troubled mo unaceessarjiy, as tho patient, 
m hoar before my artirol, hml suddenly felt quite well, that bis 
pnlse smd temperature were now practically normal, that he was free 
from pain, and that he utterly declined to have any operative 
treatament. To the amazemont of tho two doctors, I said : ‘’That is 
m urgent caU for an immediate removal of the appendix.” Never 
, have I had so great a difSculty in persuading a patient and Ua 
meihcal advisers to consent to operation. They all thought that the 
iMoious material inside, the appendix had found its way baok into 
tijfi caecum (a, thing, by the way, I have never known to ooour), I 
, ■ 14 ■ 
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had to insist that a sudden gangrene of the appendix had occurred^ 
and that the patient’s life would be in urgent danger were the 
gangrenous viscus allowed to remain ira situ. Operation revealed an 
appendix which was like a piece of chamois leather and which lay, 
free from adhesions, in the peritoneal cavity. 

I have met with many similar cases. My knowledge 
of this sudden and wonderful cessation of all symptoms 
in gangrene of the appendix I owe to a — ^to me — ^most 
instructive talk I was privileged to have with that great 
surgical teacher, the late J. B. Murphy, of Chicago, 
and I have no doubt that his explanation is the correct 
one. Murphy, in his terse, vigorous way, said : “ (1 ) The 
dead appendix ceases to absorb its noxious contents, 
and, therefore, pulse and temperature faU to normal. 
(2) The nerves of the appendix are dead and, therefore, 
pain ceases. (3) Adhesions can only be formed between 
two living surfaces. The appendix being a dead 
thing, no adhesions will be formed to it and, therefore, 
there is the awful danger of diffuse septic peritonitis 
when the microbes pass through the gangrenous walls 
of the appendix, or it drops off.” Murphy finished 
thus : “ I guess, sir, you can find no fault with that 
reasoning ? ” And I guessed that I could not. 

Inversion of the Testis . — ^This is a subject hardly ever 
mentioned in the surgical text-books, and I shall not be 
surprised if the majority of practitioners have never even 
heard of it. Yet it has, I am convinced, a considerable 
importance. In this condition the testicle is displaced, 
so that the epidid 3 nmis is in front, and the body of the 
testicle behind it. The tunica vaginalis lies posterior 
to the body of the testis, and a hydrocele will, there- 
fore, have the testis in front of it. 

As regards the frequency of inversion, I may 
mention that I examined 100 adult men and found 
it present in three instances. My colleague, Dr. 
Alfred Kney, director of the Institute of Pathology 
at Charing Cross Hospital, was kind enough, at 
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my’^request, to pursue an extended inquiry into the 
question, and he informs me that in 907 post-mortem 
examinations he has found inversion of the testis 
twelve times. In no case was the inversion bi-lateral. 
Under ordinary conditions this displacement is never 
discovered. Serious danger threatens, however, when 
a hydrocele is tapped or operated upon in the case of 
inversion of the testis. 

A young medical practitioner, who had just bought a couhtJy^ 
practice, had, as one of his first patients, the Squire, who had a large 
hydrocele. Three times my friend plunged the trocar into the front 
of what he took to be a hydrocele but nothing but blood escaped, and 
on the third occasion the patient fainted. Hsemotocele quickly 
resulted, and later suppiuation of the testicle. I had to perform 
castaration. My young friend remarked : “ I cannot blame myself for 
not recognizing a condition not mentioned in one of my surgical 
books.” 

I confess that I am surprised that Dr. Piney’s 
statistics show that inversion of the testis occurs only 
in about one man in seventy-five. Di my experience 
injury to the testis in tapping a hydrocele has been 
a frequent cause of hsematocele of the tunica vaginalis 
testis, and in only one of these cases had the testis 
not been inverted. When the general practitioner has 
to tap a hydrocele which is not translucent to trans- 
mitted light, my advice is to enter the trocar on the 
outer side of the scrotum, instead of in front. I think 
it probable that inversion of the testis may predispose 
to the development of a hydrocele, because I have 
met with the condition in no fewer than twenty-two 
patients. 
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The Value of Modern 
Laboratory Methods to 
the General Practitioner. 

By sib FREDERICK W. ANDREWES, M.D,, F.R.C.P., F.RB. 

Professor of Pixihology, St, Bartholomew’s Hospital, in the University 
of London ; late Assistant Physician, Royal Free Hospital, etc* 

T he past five and twenty years have witnessed 
a new development in medicine and surgery. 
• Within the memory of many now living and 
practising, these subjects were purely clinical ; the data 
required for diagnosis and treatment were derived 
solely from the trained senses of the observer, aided by 
a few simple clinical instruments; there was perhaps 
an occasional appeal to the microscope, and simple 
chemical tests of the urine were carried out in the 
ward. The basis of successful practice still depends and 
must always depend upon thorough physical examin- 
ation of the patient, but the progress of modem 
pathology has revealed a host of changes in the diseased 
body which can be detected only by laboratory methods 
requiring a special training. 

Investigations of this sort can be employed to supple- 
ment and reinforce the data gained from purely clinical 
observation, and thus has arisen a* new branch of 
study — clinical pathology — ^which is growing yearly 
in its scope. It has proved of such value that every 
large hospital has long been compelled to possess 
and equip clinical laboratories manned by trained 
workers in histology, hsematology, bacteriology, and 
bio-chemistry. 

The student, during his curriculum, is obliged to 
gain some practical acquaintance with the methods 
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of clinical pathology, and their utility in practice 
is daily brought home to him at the bedside. It 
is not too much to say that were a modern clinician 
suddenly to be deprived of these new aids to Ms 
work, he would feel almost as if he had lost one of Ms 
special senses. 

Now this deprivation is one of the things that is in 
danger of happening to the qualified man when he 
embarks on general practice, and the aim of the present 
article is to consider the nature of tMs difficulty, and 
how it can be met. There are doubtless many of the 
older school, who received their training in the days 
before clinical pathology was thought of, who get along 
without it, trusting, as they were taught to do, in their 
own clinical acumen and common sense. But the man 
of modem training, who has realized during his hospital 
career how much help pathological methods can afford 
in suitable cases, feels the want of them acutely in many 
a doubtful or difficult case. The data derived from 
them have, in fact, become mdispensable to the modem 
general practitioner, if he is to do Ms best by his 
patients. 

There are some few men with a natural inclination 
for laboratory work who become, up to a point, their 
own clinical pathologists. Anyone with the necessary 
apparatus can stain sputa for the tubercle bacillus, or 
do blood-counts in Ms own consulting room. Such a 
practice is rare, partly because a man who is not 
regularly performing such tests comes to distrust Ms 
own powers, but cMefly because the pressure of a busy 
practice allows little time for investigations of the kind. 
The practitioner must therefore fall back upon tlie 
professional pathologist. 

Should his practice be in a large town and should the 
patient be in a position to afford the necessary fee, no 
difficulty arises. A pathologist can be called in as 
readily as any other consultant, and the position is 
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analogous to that at a large hospital, where it is common 
for the pathologist to discuss a case with the clinician 
at the bedside. Emphasis must be laid, as every 
clinician will be ready to admit, on the value of 
this consultative element, in which the clinician can 
put his difficulties before the pathologist at ffist-hand, 
while the pathologist can see the case and ask any 
questions he chooses. Both parties, not to mention the 
patient, gain by such a procedtire. 

Nevertheless, in the majority of general practices 
such ideal conditions cannot be realized. Clinical 
pathology has to be carried out through the post, often 
by the aid of one or another of the cluaical research 
institutions which have grown up in response to this 
particular need. A procedure of this nature requires 
careful consideration since it is that adopted by the 
majority of general practitioners. 

There can be no doubt that many pathological 
examinations, and these the most frequently required, 
such as the staining of sputa, the examination of throat 
swabs for the diphtheria baciQus, and the Wassermann 
reaction, can be carried out quite well through the post 
provided that the practitioner is capable of furnishing 
suitable material. 

To this matter reference will be made later. There 
are, however, other investigations, such as the more 
elaborate blood examinations, in which postal trans- 
mission is unsatisfactory and really reliable results diffi- 
cult to attain. Here, if the pathologist cannot be 
brought to the patient, the patient must be taken to 
the pathologist. It is necessary for the practitioner 
to understand the limitations of “pathology by post.” 

The practice is not without its dangers in other 
respects, and of these the greatest is that it tends to lose 
what has been mentioned above as its “consultative” 
character — the ideal which the pmctitioner should 
always have in mind. Tliere is, to put it bluntly, the 
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danger that it may degenerate into a “ penny-in-the- 
slot ” affair, ia which the practitioner pays a small fee, 
and expects his diagnosis by return of post. For such 
a degradation of clinical pathology, should it occur, 
both parties must take some of the blame. 

It is a common practice for the pathologist to relegate 
the technical part of the examinations he is asked to 
make to a trained laboratory attendant. This is reason- 
able enough, for experience renders such assistants 
very competent at laboratory technique, but it is 
to be feared that in some instances the share of the 
pathologist in the examination consists in little more 
than signing the report and receiving the fee. In such 
circumstances the transaction has become a purely 
commercial affair : the report may be a correct one, and 
may serve its purpose in many cases, but it has lost the 
element of personal consultation. 

The practitioner, on his side, may justly argue that 
diagnosis is his province alone ; he needs to know a 
certain fact and he pays for it. Why should he furnish 
full details of the case and explain his difficulties to 
someone who, for all he knows, may be an miqualified 
laboratory assistant ? He often fails to realize that, to 
a conscientious pathologist, lack of full details may be a 
serious handicap in the interpretation of the findings. 
Thus he may not get from the examination all tho 
help it might have been capable of affording. It should 
be obvious that the more he can succeed in interesting 
Hie pathologist in his case the more value is he likely to 
get out of him. 

Certain conditions may be laid down which underlie 
the value of modem laboratory methods to the general 
practitioner who cannot himself carry them out. They 
may apply little to the simpler examinations which are 
often required, but they increase in importance with the 
elaborateness of the examination. 

The first is that the practitioner should have been 
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so trained as to appreciate the help that clinical 
pathology can give. Under the conditions now exist- 
ing at large hospitals and at most small ones, the 
student can hardly fail to gain a correct impression 
on the matter, and this without necessarily acquiring 
more than a general acquaintance with laboratory 
technique. He should have been taught how to collect 
and transmit through the post the material required for 
pathological examination. 

He should know how to obtain a proper sample of 
sputum, free from buccal secretions ; he should be able 
to take a faucial or pharyngeal swabbing, to take a 
syringeful of blood from a vein, and to do a lumbar 
puncture; he should know in what fixing solution a 
portion of tumour should be placed on removal from 
the body. 

Every clinical pathologist knows only too well how 
often material arrives by post in so lamentable a 
condition as to be almost useless, simply because 
the general practitioner has been ignorant or careless 
as to such essential matters. 

The second condition is that heshould know, and trust, 
a pathologist (or an institution) whom he can take into 
his confidence. He should set forth a brief statement of 
the case and of the problem in which he requires help, 
with details of the nature of the rhaterial sent, and how 
and when it was obtained. 

In this way he may be assured of obtaining all the 
help which the pathologist can give at a distance, and 
he may furthermore often get a hint as to any other 
form of examination which may perhaps throw light 
on a difS-cult case. It will be the nearest approach to 
a true consultation which can be obtained through the 
post. He will not, it is true, be as well off as the 
hospital clinician with a laboratory on the spot, for 
there will remain those examinations which cannot be 
done through the post, but he will be able, in the great 
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majority of the cases in which he wants pathological 
assistance, to get his requirements fulfilled. The value 
to Tiim of what he thus obtains must dopeiid on his 
own training and intelligence. 

One thing remains to be said in conclusion. So 
valuable have modern laboratory methods proved, that 
the clinician, and perhaps especially the general 
practitioner, may be tempted to place too much 
reliance upon the pathologist. CHnical pathology by 
post is one thing, diagnosis and treatment by ])ost are 
quite another. It cannot too strongly be insisted that 
the results of laboratory methods, often canned out 
without actual contact with the patient, must bo kept 
in due perspective as factors only, though often very 
essential ones, in the full review of the facts concerning 
any particular case. They can never replace, for 
example, the thorough physical examination of tho 
patient of which the principles have been handed down 
to us by precept and example as the result of long 
clinical experience. Had space permitted, it would 
have been interesting to quote illustrations of the 
errors which have arisen in practice from neglect of this 
elemental^ fact. It has, however, been necessary in 
this article to deal with general principles and not with 
details. The observations which have been made arc 
perhaps evident truisms : none the less they may serve, 
some useful purpose, if only from the fact that tiiey are 
so often neglected or forgotten. 
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Value of Examination of 
the Eye in Diagnosis. 

By sir RICHART) CRUISE, K.C.V.O., P.R.C.S. 

Surgeon-Oculist to His Majesty the King ; Surgeon, Boyal West- 
minster Ophthalmic Hospital, etc. 

"T ^HEN the Controlling Editor jiivited me to 

\/ V article to this Special Number 

^ of The Peactitionek, he stipulated that 
“ only the general principles which should guide the man 
in practice are to be dealt with.” It will be understood, 
then, that this is an article to try to assist the man in 
practice dming his general examination of the patient, 
to obtain special information from tlie eye, and not for 
the man who, by a special examination of the eye, 
obtains general information about the patient. 

The diagnostic value of examination of the eye lies 
in its potentiality for confiiming a suspicion, or for 
arousing a suspicion, and in one class of case — ^hypo- 
physeal tumour — ^in being the sole arbiter for convic- 
tion or acquittal of a suspect. 

I ^vill presuppose the possession of two instruments only, 
the binocular loupe and the electric ophthalmoscoi)e. 

The most convenient subdivision will be into the 
following; (1) External examination and subjective 
testing, with deductions; (2) internal examination, 
with deductions. 

1. EXTERNAL EXAMINATION. 

Observation is the most important external examina- 
tion. 

lAda. 

(Edema will suggest renal disease, if not due to local 
conditions. 

Ptosis, when not congenital, trachomatous, or trau- 
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matic, suggests third nerve paralysis of syphilitic or 
cerebral origin; it is also a distinctive feature in 
myasthenia gravis. 

A s lig ht droop is apparent in sympathctio nerve 
palsy. The reverse process is scon in Graves’ disease, 
where the staring appearance is characteristic, due to 
the protrusion of the globes, and retraction of tho lids, 
owing to stimulation of the S5nnpathctic system. On 
making the patient look first up and then slowly down, 
fivin g a pencil held horizontally before the face, it will 
be noticed that the upper lid lags behind dining tho 
downward movement of the globe, allowing an interval 
of sclera to be seen between the Hd margin and tho 
cornea (von Grafe’s sign). Blinking movements are 
less frequent, and imperfectly performed. 

Cornea. 

Diffuse nebulae, if associated with remains of blood- 
vessels terminating at the scleral margin, detected by 
the binocular loupe suggest interstitial keratitis of 
syphilitic origin. 

Phlyctenular ulcers, or small discrete nodules at the 
corneoscleral margin in children, suggest a toxi-tuber- 
cular condition, especially if of frequent recurrence, 
and resistant to treatment. 

The Sclerotic, 

Gouty, rheumatic, or infective conditions may 
manifest themselves in localized nodules or diffuse 
inflammation of the sclerotic and episcleral tissues. 

Iris and Pupil. 

Very valuable information as to the existence of 
disease of the central nervous system may be obtained 
from accurate investigation of the iris and pupil ; the 
converse is equally true, that very erroneous deduc- 
tions may be drawn from a casual examination. I 
would suggest that no verdict be pronounced upon a 
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pupil till it has been examined with the binocular 
loupe — a sluggish reaction, due to senile fibrosis of the 
iris fibres, will not then be condemned as an inactive 
pupil, or an inactive pupil, due to post-synechise from 
old iritis of septic origin, be mistaken for one of central 
origin. 

Inequality of the Pupils. 

Unequal pupils, often combined with myosis, are 
found in tabes and G.P.I., but in my experience a very 
frequent cause is injury, therefore definite questioning 
on this point must not be omitted, and a careful 
examination of the pupil margins should be made with 
the loupe, to note irregularities or tears of the 
sphincter muscle. 

Again, the condition is not infrequently due to an 
interference with the sympathetic nerve supply to the 
dilator fibres of the pupil on one side, as, for instance, 
in cases of pressure on the sympathetic from enlarged 
cervical glands. 

The condition may readily escape notice, but the 
aspect of the individual that draws attention to the 
condition is a slight droopiness of one hd, and, on 
further examination, the pupil is found to be slightly 
contracted. Compare this with ptosis, and a dilated 
pupil due to third nerve paralysis. 

Periodically contracted pupils in an individual are 
very suggestive of the morphine habit. 

I have so often found, in my post-graduate classes, 
a certain slovenliness in testing the pupil reactions, 
and an uncertain interpretation of their meaning, that 
I trust the following remarks will not be considered too 
elementary. 

The objects in view are to test : (1) the efficiency of 
the light reflex consisting of the afferent path from the 
retina via the optic nerves and tracts to the third 
nerve nuclei, and the efferent path, from the third 
nerve nuclei via the third nerve, ciliary ganglion, and 
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short ciliary nerves to the iris ; (2) the presence of tlic 
reaction to convergence or accommodation. 

To ascertain these points : Put on the binocular 
loupe, use good daylight or artificial light — an elect ric 
torch is very serviceable — direct the patient’s gaice to 
some distant object, to avoid convergence. Plac;e both 
hands over both the patient’s eyes, then uncover one eye, 
and note if the pupil contracts ; repeat the same process 
with the other. Direct reaction to light is present or 
absent in each eye. Again cover both eyes, stand at 
one side of the patient, so that the puj)il can bo ob- 
served behind the hand on that eye, uncover tlie other 
eye, and note if the pupil on the protected side con- 
tracts when its fellow is exposed to light — consensual 
reaction to light. 

To test the convergence reaction, make the pationf. 
fix some distant object; hold a pencil six inches from 
his face, and make him suddenly alter his fixation from 
the distant object to the pencil ; note the presence or 
absence of contraction of the pupils. 

The absence of the direct reaction to light of one pupil 
may arouse suspicion, which is removed by the presence 
of the consensual reaction, and proves that the cause 
of the condition is a lesion between the retina and the 
chiasma, and not one of central nervous origin. 

The Axgyll-Robertson pupil is that condition in which 
the pupils react to convergence, but not to light, nntl 
is found in tabes, G.P.I., or syphilis of the coutral 
nervous sj^tem. 

The. Fields of Vision. 

These can be taken effectively, if roughly, by 
standing straight in front of the patient at a distance 
of th^ feet ; the patient has each eye in turn obscured ; 
the observer has the opposite eye closed to that of the 
pafaent, i.e. if the patient’s right eye is being ex- 
ammed (and, therefore, his left eye closed), the observer 
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has his right eye closed. The field of vision of the 
patient’s right eye will correspond with the field of 
vision of the observer’s left eye. The patient must 
fix without wavering the centre of the observer’s pupil. 

A 10 mm. square of white paper on the end of a pen 
will readily elicit any gross defect, such as homony- 
mous hemianopia, or bi-temporal loss of fields, which 
are the two conditions of general diagnostic importance 
to be sought for. Hypophyseal tumour, with its 
characteristic loss of perception of colour first, and 
form later, in both temporal fields — ^in the earlier stages 
the upper temporal quadrants alone may be affected — 
can be diagnosed by this test, and confirmed by this test 
alone. A central scotoma for small specks of colour, 
with full peripheral field of vision, suggests tobacco, 
alcohol, or diabetic poisoning; disseminated sclerosis, 
retro-bulbar neuritis, as in sinusitis, and occasionally 
tabes, when the condition is not due to macula disease. 

Ocular Muscles. 

Paralysis of ocular muscles and associated ocular 
movements is a subject that can only be dealt with 
briefly. 

Diplopia is the cardinal symptom, and the lesion 
may be situated in any part of the nervous tract from 
the cortex cerebri to the muscles. The general principle 
is that conjugate ocular movements are cortical in 
origin, while nuclear and peripheral lesions affect the 
motility of a muscle, or muscles, of one eye, according 
to the nerve supply involved. 

The aetiology of ocular paralysis is the aetiology of 
intracranial lesions, syphilis and parasyphilis, vascular 
lesions, tumours, disseminated sclerosis, plus certain 
peripheral causes, such as diphtheria, “rheumatic” or 
infective conditions, associated with migraine — ^re- 
current paralysis — ^it also follows injections into the 
spinal theca to produce anaesthesia. Injury is especially. 
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liable to involve the sixth nerve, owing to its lengthy 
and exposed course; it not uncommonly occurs follow- 
ing fracture of the base of the skull. 

Nystagmus. 

Nystagmus may be congenital or acquired. The 
history of the case will help to decide the relevancy of 
its diagnostic importance. It is a prominent symptom 
of disseminated sclerosis, cerebellar tumour, and 
labjrrinthine disease, and affects minors owing to the 
imperfect illumination and cramped posture involved in 
their work, when it can be looked upon as a form of 
occupation neurosis. It is more commonly seen in its 
congenital form due to local ocular defects — it is almost 
constantly present in albinism, partial or complete. 

Errors of Refraction and Muscle Balance. 

These are undoubtedly responsible for headache and 
various algias in a certain proportion of patients 
suffering from these complaints. The measure of 
their responsibihty must be sensibly weighed in each 
case, but of recent years there has been a tendency to 
exaggerate their importance as setiological factors, and 
to condemn to a life sentence of spectacles individuals 
who are suffering from some temporary form of 
physiological insolvency. 

2. INTEENAL EXAMINATION. 

Ophthalmoscopic examination of the fundus for the 
purposes of this paper should be concentrated on the 
condition of : (1) the optic nerve; (2) the blood-vessels; 
(3) the retina and choroid. 

The Optic Nerve. 

There are two varieties of inflammation of the 
head of the nerve, characterized by swelling and 
obscuration of the disc margins, which differ widely in 
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aetiology, and, consequently, in diagnostic importance. 
They are differentiated under the headings of papill- 
oedema and optic neuritis. 

Pa/pilloedema . — The term papilloedema is applied to 
'that condition of the optic nerve where a marked 
striation of the margins of the disc is found, with 
definite swelling and elevation of the nerve head above 
the plane of the retina. 

The swelling and striation are due to oedema caused 
by increased intracranial pressure transmitted to the 
subdural space of the sheaths of the^optic nerves. 

The veins are greatly congested, and there may be 
hsemorrhages and ekudates in the swelling, which is 
limited to the nerve head, although oedema at the 
macula may be present in the shape of radiations of 
bright white fines. Frequently there is little inter- 
ference with acuity of vision.- 

The aetiology is the aetiology of increased intracranial 
pressure; intracranial tumour of every description, 
hydrocephalus, meningitis (especially the tuberculous 
form), abscess, gumma, and neoplasm. Papilloedema 
is always specially well marked in subtentorial tumours. 

The condition is nearly always bilateral, and the 
swelling may amount to six or eight dioptres, the nerve 
head protruding into the vitreous like a mushroom, 
though the degree of the swelling may vary in the two 
eyes. 

Optic Neuritis . — Optic neuritis is the term applied to 
a similar appearance of the optic nerve of a less severe 
character — ^the swelling never approaches the amount 
seen in papilloedema; but the retina is frequently 
involved, exhibiting cloudiness, haemorrhages, and 
exudates (neuro-retinitis). In contradistinction to 
papilloedema the vision is greatly lowered, and the 
condition is frequently unilateral (when due to focal 
infection). The aetiology is toxaemio; syphilis, albu* 

29 



THE PRACTITIONER 

minuria, diabetes, influenza, and septic conditions in 
the mouth, nose, and throat, sinusitis, apical abscess 
of the teeth, etc., are the main causes. Retro-bulbar 
neuritis with central scotoma is of this description, 
but ophthalmoscopic changes are limited to the nerve 
head. 

Optic Atrophy . — This must also be subdivided for 
purposes of contributory diagnosis into primary and 
secondary. 

In primary optic atrophy the disc margins are 
clearly defined, the disc is of a grey-white colour, and 
frequently the blood-vessels are -unaltered in size and 
appearance. Tabes and G.P.I. account for the majority 
of these cases, but the condition occurs in disseminated 
sclerosis, and as the result of pressure effects or injury. 
In hypophyseal tumour, optic atrophy is the rule, 
papilloedema a very rare exception. 

In optic atrophy, secondary to previous optic neu- 
ritis, owing to inflammatory exudation and subsequent 
organization of the exudate into fibrous tissue, the disc 
margins are obscured, the physiological cup is filled in, 
and the vessels may have sheaths of fibrous tissue 
along them. In a typical case the conditions are 
unmistakable, but frequently it is impossible to be 
dogmatic as to the pre-existence of a neuritis or not. 

The Blood-vessels. 

Invaluable evidence of general systemic disease may 
be furnished by the retinal blood-vessels. 

Arterio-sclerosis and high blood-pressure can be 
diagnosed by sight; the thickened arteries can be seen 
to compress the veins where they cross each other, 
leading ultimately to obliteration of the lumen of the 
thin Walled vein, and hsemorrhagic leaking along its 
course. Visible alterations in the calibre of the artery 
diagnostic of arterio-sclerosis. 

Ea^bolism or thrombo^ of retinal arteries or veins 

80 



THE EYE IN DIAGNOSIS 

may throw a valuable light on obscure cerebral con- 
ditions due to similar cardiac or vascular lesions. 

The Retina. 

Syphilis, all forms of nephritis, and glycosuria are 
the principal causative agents of retinal inflammation. 
A diffuse cloudiness of the retina with optic neuritis 
and fine vitreous opacities will suggest syphilis. In 
albuminuric retinitis, variations in details will be 
found, but the general picture includes papillitis, 
sometimes of great intensity, resembling that found m 
cerebral tumour, congestion of the veins, flame-shaped 
haemorrhages, and white exudates in the peripapillary 
area, and a brilliant star formation of radiating white 
lines at the macula. 

In diabetes the changes are somewhat similar, except 
that papiUitis is rare, the haemorrhages are more fre- 
quently seen as discreet round spots, and glistening 
brilliant white patches and dots are of common 
occurrence. 

The Choroid. 

Grossly disseminated patches of choroido-retinitis 
fringed with pigment are a frequent indication of 
S3rphilitio infection, whereas larger solitary areas of 
choroidal atrophy are suggestive of a tubercular origin. 

OOHCLXJSIOIT. 

In the foregoing pages I have endeavoured, within 
the terms of reference, to draw the attention of the 
traveller to a series of ocular signposts. The ultimate 
destination may not be inscribed upon any one of them, 
but by reading them systematically, and not ignor- 
ing them, will the joiuney be wisely and profitably 
hastened. 
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Cystoscopy in Diagnosis.'" 

By sir JOHN THOMSON-WALKER, O.B.E., M.B., 
F.B.C.S. 

Senior Urologist and Lecturer on Urology, King's College. Hospital ; 
Surgeon, St. Peter's Hospital for Stone, etc. 

T he cystoscope is the key to diagnosis in diseases 
of the urinary tract. Without the cystoscope 
diagnosis in 60 per cent, of cases of urinary 
surgery is httle more than guess-work. With the 
cystoscope, and especially when ureteral catheterization 
and X-ray examination are combined with it, diagnosis 
in diseases of the urinary organs is more accurate and 
more complete than in any other system in the body. 

A few years ago it was no uncommon experience to 
examine a case of haematuria and find that the patient 
had the scar of a negative renal exploration. Cystoscopy 
showed a papilloma in the bladder. Such cases do 
not now exist, for it would be considered unjustifiable 
to operate on a case of haematuria without first 
cystoscoping the patient. 

In my Hunterian lectures for 1907 I collected from 
the current literature ninety-five cases of operation 
upon one kidney when anuria and uraemia followed the 
operation. In these cases no suspicion had been 
entertamed before embarking on operation that a 
second kidney was not present or, if present, was not 
sufi&ciently healthy to maintain the renal function. 

These were largely cases of tuberculous or calculous 
disease, and the second kidney was either absent or the 
seat of advanced disease when examined after death. 

Such operation tragedies are now abolished from 
urinary surgery by careful preoperative examination 
with the cystoscope, and the xireteral catheter. 

At the time when the question of cystoscoping a 
padent aris^ and he pr^ents only a urinary 
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symptom or a group of urinary symptoms, it is a caso 

hflsmaturia or of pyrexia or of frequent or difficult 
micturition, or a combination of these symptoms. 
There is as yet no certain diagnoste. 

Or, on the other hand, the case is known to be one of 
infection of the urinary tract with the Bacilhis coli or 
with the tubercle bacillus, and it is proposed to search 
for the chief focus of infection. Or the diagnosis of 
disease of one kidney has been made and before 
operating upon it the pr^enoe or absence of disease 
and the condition of the renal function of the second 
kidney is to be examined. 

I shall discuss the following points : — 

1. The investigation of urinary gyiiiptoms by the 
cystoscope. 

2. The estimation of the renal function by the 
cystoscope. 

1. THE INVESTIGATION OF UBINABr SYMPTOMS 
BY THE CYSTOSCOPE. 

(a) Hcmmluria. — ^H8ematuria is usually intermittent. 
It is a symptom, not a disease, and the clearing of the 
urine does not mean the cure of a disease. Unfortunately 
the patient, and not infrequently the practitioner also, 
finds difficulty in realizing this point, and it is only 
after repeated attacks of haematuria and a considerable 
period of time has elapsed that the patient is submitted 
to complete examination by the cystoscope. 

In a case where haematuria is the principal symptom 
two problems arise. First, the localization of the 
bleeding to one part of the urinary tract ; and second, 
the investigation of the cause of the bleeding. These 
two points may be settled simultaneously, or the 
bleeding may be localized (say, to one kidney), but the 
actual cause remains obscure. 

Thie presence of other symptoms may suffice to 
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localize the hsemattuda and permit a diagnosis as to its 
cause. Pain is one of the most valuable localizing 
symptoms. Hsematuria with renal colic points to one 
kidney as the source of the bleeding and suggests, 
although it does not definitely prove, the presence of a 
stone as the cause. But hsematuria with pain amount- 
ing to renal colic may be due to infection of the renal 
pelvis and descending enteritis, and pain of slighter 
character in one kidney, together with hsematuria, may 
not be due to disease of the kidney at all, but to a 
papilloma of the bladder situated near one ureteric 
orifice. 

Frequent micturition, difficult micturition, and en- 
largement of the kidney are localizing symptoms, but if 
used without further confirmation may prove fallacious. 

It is advisable therefore to use all the accompanying 
symptoms of hsematuria as a means of localizing the 
hsemorrhage and diagnosing the cause but to remember 
that these symptoms may prove fallacious, and it is 
necessary in all such cases to cystoscope the patient. 
There is a class of case of hsematuria where no other 
symptoms are present, the so-called “symptomless 
hsematuria.” Here there is nothing to help either in 
localization or in diagnosis. Such silent bleeding may 
come from either kidney or ureter, the bladder or the 
prostate. The two methods of investigation that have 
been used in such a case are exploratory operation and 
cystoscopy. No one would over think of emptying the 
bladder or a kidney by a random operation when 
cystoscopy is available, but this attitude is of com- 
paratively recent date. Cystoscopy must then be 
carried out while the bleeding is in progress. The 
practitioner not uncommonly waits until the bleeding 
has ceased, with the idea that the blood may obscure the 
cystoscopic view. It is only in the very rarest case that 
there is any difficulty in obtaining a clear view by 
washing the bladder, whereas if a renal hsemorrhage haa 
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ceased at the time of the cystoscopy, there is no cine as 
to which kidney has been bleeding. There are cases of 
symptomless hsematuria when the bleeding is evanes- 
cent and has ceased at the time of the cystoscopy. 
These are serious cases. In some the bleeding is of the 
type we know as “essential hsematuria,” for want of a 
better name. There is bleeding from a kidney which 
shows even on removal no recognizable disease. But 
some of these are cases of early growth in the kidney. 
There is a very great danger in these cases that the 
rapidly disappearing hsematuria may be neglected, and 
I have seen a number of cases in which this has 
happened and the patient has eventually come with 
a growth of the kidney so advanced as to be inoperable. 

In one case the patient, tired of repeated attempts 
to locate the hsematuria, and always somewhat sceptical 
as to whether his doctor or surgeon knew as much as 
he did, resorted to treatment by an osteopath who, 
nothing loth, beat his back with a hammer with the 
object of replaoiag a supposed displaced vertebra. 
After many months of this treatment the hsemoirhage 
became serious and continuous, and he returned to 
have a further surgical examination. By this time the 
right kidney was much enlarged, and the patient 
obviously emaciated. I removed the kidney, but 
there were secondary deposits m the abdominal glands, 
and the patient died six months later. 

In renal hsematuria it is necessary to find out as soon 
as possible which kidney is bleeding. For this purpose 
the surgeon, the practitioner, and the patient must 
arrange that when blood reappears in the urine 
cystoscopy must be carried out at once. Even with 
careful arrangements for this purpose the bleeding may 
cease before the cystoscopy, and it may require many 
attempts before blood is seen to issue from one ureter. 

In a case of intermittent renal hsematuria, where the 
bleeding has ceased, and the urine appears clear to the 
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naked eye, there may atill be a few red-blood corpusolefci 
in the centrifugalized deposit of the mine. If a ureteral 
catheter is very carefully passed, and a specimen of 
urine obtained from each kidney, the blood-cells may 
be found in the specimen obtained from one kidney, 
and not in that from the other. Unfortunately this 
method is apt to be fallacious, for the passage of the 
catheter, oven when gently and skilfully carried out, 
may cause very slight blee^g and vitiate the result. 

Something may be gathered from the presence of 
fresh blood corpuscles indicating recent bleedhig as 
from the effect of the catheter or decolorized blood 
corpuscles, or “ghosts,” pointing to a bleeding which 
occurred before the catheter was introduced. In one 
case there were peculiar fatty cells in the specimen from 
one kidney and none in that from the other. 

Relying upon this I operated and found a largo 
growth which could not be felt through a very thick 
abdominal waU. If, on passing the ureteral cathetei’, 
there is an immediate flow of blood m quantity, aii<l 
especially if the blood is dark in colour, the side of the 
haematuria is definitely demonstrated. 

Pyelography consists in passing a fine catheter up 
the ureter to the renal pelvis, and introducing a iliud 
(sodium bromide, 20 per cent.) opaque to the X-rays. 
By this means a silhouette of the leiuil pelvis and 
calices is obtained. The distortion of the shadow 
caused by a renal growth projecting into tlio renal 
pelvis can be recognized. This method is of groat 
value in intermittent hsomatuiia, when the side of the 
hsemorrhage is known or suspected, and I have operated 
on a growth of the renal pelvis where the evidence 
oondsted in a previous attack of renal hsematuria, a 
slightly reduced urea content of the urine on one 
side, and a peculiarly distorted renal pelvis as shown 
in a pyelogram. 

(b) Pyuria , — ^The localization of pyuria is equally 
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tad 

important with that of hsematuria, for successful 
treatment of the infection causing it depends upon 
the diagnosis. Usually there is definite pain that 
will assist. There are, however, many obscure cases 
where the source of the pyuria can only be discovered 
by the use of the cystoscope and the ureteric catheter. 
An attempt will first be made by abdominal palpation 
and examination of the prostate and seminal vesicles 
to ascertain whether the chief focus of inflammation is 
in the upper (kidneys, renal pelvis, and ureters) or 
the lower urinary tract (bladder, urethra, prostate, 
vesicles), and an X-ray examination may be necessary. 

Cystoscopy wiU show whether the source of the 
pjTiria is in the bladder, and due to such conditions as 
stone, diverticulous growth, enlarged prostate with 
residual urine, or a sacculated bladder. 

On examining the ureteric orifice there may be some 
change such as inflammation surrounding the orifice, 
swelling of the lips, a rigid open orifice, or a displaced 
tunnelled orifice which indicates that the source of the 
pyuria is the kidney of this side. The efflux may be 
purulent. A slightly cloudy efflux is very difficult to 
recognize as the bladder is usually inflamed and forms 
a dull, light-absorbing background against which to 
view the jet of urine. When, however, the efflux under 
examination momentarily clouds the field, obscuring 
everything, and clearing again, the presence of pus in 
the urine of that kidney is definitely proved. When 
the urine is thick with pus, and when in the advanced 
stage of pyonephrosis, the pus is squeezed out of the 
ureter at intervals like lanoline out of a collapsible 
tube, the source of this pyuria is easily recognized. 

In many cases the ureteric catheter is necessary in 
order to localize the pyuria, and even when pus is 
definitely seen in the urine of the kidney it may be 
necessary to obtain a specimen of the urine of^the 
opposite kidney to ascertain if infection is present in 
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that kidney also, and possibly also to investigate the 
function of the kidney. 

(c) Frequent Micturition . — ^Frequency of micturition 
is so closely allied to pyuria that what has been 
said in regard to pyuria applies also here. There 
are, however, cases in which the p3raria is minimal, 
or completely absent, and frequent micturition 
is pronoimced. These are often difficult cases for 
diagnosis and treatment. In women there may bo 
very distressing frequency of micturition with little, 
if any, change in the urine. An intermittent or a 
eonstant bacilluria may be present without cystitis or 
pyuria, but with intense irritation. On cystoscopy the 
bladder will be found healthy, or shows only a little 
reddening at the base. 

A condition known as trigonitis is very common in 
women. It is usually due to a mild, ascending infec- 
tion, and as the name indicates, affects the trigone. 
The urine contains a few bacteria {Bacillus coH or 
staphylococcus), and the cystoscope reveals a reddened 
trigone, which is frequently covered with a fine whitish 
film. In a more severe form I have seen the trigone 
intensely inflamed and covered with large shreds of 
desquamated epithelium. 

In a condition known as cystic cystitis thoj-e ar<‘ 
numerous small sago-grainlike bodies oji the Jiiu<!ou,> 
membrane, and grouped especially at the base. 'i'lior(‘ 
may be no inflammatory change, and the urine may 
be sterile or mildly infected. The condition is usually 
accompanied by intense neuralgic pain and frequent 
micturition. 

In other cases of persistent frequency of micturition 
there is umversal dilatation of the vessels of the mucous 
m^brane without inflammation. 

(d) Uriruary Obslmdion . — Obstruction in the urinary 
tract may be in the urethra or the ureter. Urethral 
obstruction is due to stricture or enlarged prostate. 
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The diagnosis of stricture is made by other methods, 
and need not be discussed. Where there is pro- 
nounced enlargement of the prostate, cystoscopy is 
better avoided, owing to difficulty in introducing the 
instrument, the likelihood of bleeding, and the reflex 
effect on kidneys already damaged. Further, it is 
rare that any useful object is gained by the examination 
in such a case. \^Taen, however, the change in the 
prostate is slight, and there is a reasonable doubt 
whether the symptoms are due to the prostate or 
to some other undiscovered cause, cystoscopy is 
invaluable. 

In moderate enlargement of the prostate, changes 
are seen at the internal meatus. There may be a pro- 
jecting rim all round the meatus, or the posterior lip 
may show a projecting wound or a definite wounded 
lobe. Or two lobes may project, so that they form a 
A shape when the cystoscope is partly withdrawn into 
the urethra with the window looking forward. 

The ureteric orifices may be seen with difiSlculty 
over the top of the prostate, and this is a measure of 
the intravesical projection. 

In the absence of definite intravesical projection 
other conditions, such as cyst of the prostate or a 
diverticulum of the bladder, may be discovered. 

Obstruction of the ureter may be due to stones or 
stricture, or to some kink produced by adhesions, or 
to the presence of an aberrant renal vessel. 

The absence of an effiux and of any movement at the 
imeteric orifice does not prove an obstructed ureter, 
for the ureter may remain quite stiU for some minutes 
under observation. Gentle massage of the kidney may 
stimulate the renal pelvis and ureter to contract and 
produce an effiux at the ureteric orifice. 

Chromocystoscopy is a useful method of examining 
the ureteric effiux. By this method, which will be 
described later, a lazy trickle of blue urine may be seen 
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at the orifice of the obstructed ureter, aud compared 
■vrith the full vigorous jet of tho sound ureter. When 
the obstruction is complete the efflux will be absent. 

The passage of a ureteral catheter or bougie is a 
further aid in the diagnosis. 

The catheter is arrested at the point of impaction of 
the calculus or the site of the stricture. A eaflicter 
may, however, be arrested by a fold of mucous niein- 
brane, or by a spasm of the ureter, without any per- 
manent obstruction being ]>resent. This occurs most 
frequently in the lower one or two inches of tho ureter. 
Occasionally a catheter of small size will pass when a 
large one has failed. 

The catheter may pass by an impacted stone after 
slight hesitation, and on withdrawing tho iuatrumeut 
a peculiar dragging sensation is felt. 

When the obstruction is at tlie outlet of the ronal 
pelvis the catheter will usually pass into tho pelvis 
although the urine is completely retained. 

Pyelography gives invaluable assistance m tho minor 
degrees of hydronephrosis. 

2. ESTIMATION OP THE EBNAL FtTNCTION 
BY THE OYSTOSOOPB. 

I have already insisted on the necessity of examining 
the renal hmetion of one Iddney before performing au 
operation on its neighbour. For tho examination of 
the total renal function performed by the combined 
kidneys cystoscopy is not necessary. 

For the separate examination of tho fmiction of one 
kidney two methods are available : 

(a) Chromooystoscopy, 

(b) Catheterization of the ureter. 

(a) Chromocystoscopy . — Chromooystoscopy consists 
in injecting 20 c.cm. of a saturated solution (0 * 4 per cent. ) 
of indigo-carmine into a muscle and examining the 
bladder with a oystoscope. After 12 to 20 minutas the 
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tudne becomes tinged with blue, and after three-quarters 
of an hour it is a deep blue colour. Examination of the 
efiBux at each ureter will show a jet of dark blue urine. 

Delay in the appearance of the blue, a fainter 
staining of the urine, or the complete absence of blue 
colour on one side, is taken to show a diminution or 
absence of the functional power of the kidney. This 
method is extremely useM when a rapid proof of the 
presence of a fimctional kidney is required, but it is 
not sufficiently reliable for accurate work on the 
renal fxinction. 

An important use of chromoeystoscopy is when a 
fistula of the ureter has followed hysterectomy and 
opens in the scar in the vault of the vagina. The 
surgeon is uncertain which ureter is fistulous. With 
chromocystoscopy the healthy ureter will be seen to 
discharge a deeply stained efflux while the efflux is 
absent on the injured side. Chromocystoscopy may 
also be used as an aid to finding the ureteric orifice 
when the bladder is diseased. 

(b) Catheterization of the Ureter. — A sample of urine 
may be obtained from each kidney by catheter and the 
percentage of urea examined. This is sometimes useful 
in demonstrating the diseased side in a doubtful case. 

When one kidney is known to be diseased and an 
operation on it is to be performed, the function of the 
second kidney should be accurately examined. This 
is best carried out by combining the mrea concentration 
tost with catheterization of the ureter. A draught of 
urea (15 grams) is given by the mouth after 
abstinence from fluids for 8 or 10 hours. 

The ureter of the supposed healthy kidney is 
catheterized during the second hour after the adminis- 
tration of the draught, and a sample of urine from the 
kidney obtained, and the percentage of urea in it 
examined. This will show the full capacity of the 
kidney to excrete urea. 
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A DEGREE of blood'prc5ssure that shall onsiiro 
a due supply of blood to the vital centres is 
essential to the continuance of life, and this 
being so, the “call” of these centres upon the circulat- 
ing mechanism to activities and adaptations under 
varied general conditions and local impediments is 
imperative. In diagnosis we have to endeavour to 
interpret the meaning of any diversion of blood- 
pressure from the normal, regarding the sign in itself 
as an index, rather than as a primary factor, in the 
symptomatology of the case before us. 

The mean pressure of blood within the vcs.s(j1s is 
primarily due to the rhythmic contraction of the 
ventricles of the heart and the elastic recoil of the 
arteries against the closed aoitio and pulmonary valven. 
The ciurent is distributed and expended in it'-t 3 >assage 
onwards to the veins, but its escape through the 
arterioles is regulated by their contractility which 
varies in degree from that of mere loriui^ to aluKMl 
complete closure, and each organ is, so to apeak, 
rationed of blood supply by vaso-motor control. By 
the time the blood arrives at the venous capillaries its 
onward impulse (the vk a fergo) is almost exhausted, 
A certain reaction within the capillaries between the 
blood and tissue elements, which has for its object the 
absorption of nutritional, and the excretion of more or 
less efiete materials, probably acts on balance in ad- 
vanemg the current onwards through the venule; and 
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as it gathers volume in the wider veins it is further 
urged forwards hy the pressure derived from adjacent 
muscular action directed by the venous valves until 
finally, at the auricles, it is propelled by their con- 
traction into the ventricles. The lymph stream in its 
ebb and flow has its tidal influence upon the blood 
volume and pressure. A constant and not unimportant 
aid to the returning current is the aspiration towards 
the mediastinum caused by the elastic traction of the 
lungs, reinforced by the expansion of the thorax during 
inspiration. This aspiratory force is, of course, in 
action against arterial output, as weU as in favour of 
venous return, but is only effectively operative upon 
the sluggish current of return in the larger veins. 

The mean result of these several forces and retarda- 
tions is the condition of general pressure under which 
the circulation of the blood is maintained and is spoken of 
as the medium^ or less accurately as the diastolic blood- 
pressure. The impetus derived from ventricular con- 
traction is that pulsatile addition to the mean which 
constitutes the maximum blood-pressure. This addition 
is called the 'pulse pressure. 

The older physicians were quite aware of heightened 
conditions of blood-pressure which they described as 
“plethora with bounding pulse,” “incompressible pulse,” 
etc. The term incompressible is still used to denote 
that condition of pulse indicative of high arterial 
pressure in which, when the radial artery is absolutely 
closed by the compression of the finger, the vessel 
beyond will still be found to be full and pulsating. 
Carefully testing with the second finger, however, it 
will be noted that the impulse comes from the peri- 
pheral side, and it is at once stopped by compressing 
the ulnar artery. 

An appreciation of the pulse includes an estimation 
of its tension, and only in some five or ten per cent, of 
our patients is an instrumental examination of blood- 
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pressure necessary. In life assurance, however, the 
blood-pressure, both mean and maximum, should be 
recorded in all persons above the age of forty. In- 
strumental estimation of the intra-artorial pressure 
was first used clinically by Riva Rocci and Dr, 
Leonard Hill in 1896. But it was already indirectly 
employed in the use of the sphygmograph by Mario in 
1876. In order to get a correct tracing of the pulse it 
is necessary to press down the lever of the sphygmograpli 
upon the radial artery with a certain measurable force* 
at which the most characteristic tracing is recorded; 
under too light a pressure the record is vacillating 
and unsatisfactory, and with too heavy a pressim* 
it becomes blurred or obliterated. It requires some 
experience to determine the right degree of pressure 
equivalent to the mean diastolic blood-pressuro which 
varies in different individuals within a certain range 
and at different times in the same person. 

I need not here describe the several instruments 
which have been devised for the estimation of blood - 
pressure of which the mercurial pressure gauge designed 
by Riva Rocci and the aneroid instrument of i)i*. 
Leonard Hill are most employed. The principle is 
that by a certain pressure produced upon the brachial 
artery by inflating an air-cushion circlet, ahoul. four 
inches broad, round the upper arm, which is in com- 
munication with the mercury of a manometer or Iho 
needle of an anemometer, the pulsation of the vesst'l 
is recorded, and the degree of pressure used is regiHtore<l 
in milligrammes by the index of the instrumoiit, I 
am myself accustomed to using the aneroid sphygmo- 
manometer of Leonard EMI, modified by Dr. Rogers. 
The pressure recorded at which the pulsation is most 
complete and oharacteristio is the mean inlra-nHerial 
pressure, and that at which the pulsation becomes 
obliterated and the radial pulse extinguished is the 
extreme or maximum. The record of moan pressuro 
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is less exact than that of maximum pressure. It lies 
between the point at which the pulsation of the needle 
first appears and that at which it is most characteristic, 
the latter being the right point for estimation. As 
with the use of the sphygmograph some experience is 
needed in attaming accuracy. 

The reading of the index may thus be noted at three 
periods : (1) at the point of pressm*e at which fluctua- 
tion first appears — the minimum ^pressure ; (2) that at 
which the tracing is most free and a characteristic 
record of the pulse — the medium pfesswre ; and (3) that 
at which the fluctuation ceases and the pulse is obliter- 
ated — the maximum pressure. The medium is often 
spoken of as the diastolic pressure,^ and that addition 
to it to make up the maximum which is directly due to 
the ventricular impulse is called the pulse pressure. 
In clinical work the records 2 and 3 of the sphygmo- 
manometer are of real importance, the variations of 
the mean or diastolic pressure signifying mainly the 
degrees of resistance to the circulation, whilst the addi- 
tional pulse pressure (to make up the maximum) 
indicates especially the cardiac effort and power. The 
sometimes so-called minimum pressure at which 
fluctuation first appears marks the point at which the 
resistance of tissues is overcome and the instrument 
comes within touch of the artery. 

The first release on decompression (systolic pressure) 
and the completely restored flow through the artery 
(diastolic pressure) can be recognized by auscultation 
over the brachial artery below the point of compression. 
IMs “auditory method” of estimation, designed by 
Korotkoff in 1906, is generally regarded as more 
accurate. I confess to a preference for the simpler 
method.® 

It may here be noted that sphygmometric observa- 
tions, like all instrumental records, are only for occasional 
use, and by no means supplant the information gained 

45 



THE PRACTITIONER 

from the puke through the skjQled finger; they are of 
value as permanent records and as testing, and some- 
times correcting, pulse observations. A pocket instru- 
ment has been designed to obtain similar pressure 
records directly from the radial artery, which is con- 
venient, perhaps, for rapid work. 

The normal blood-pressure varies with ago, and 
there are diurnal variations — some increase after 
meals, during exercise, and some diminution with 
fasting. These normal fluctuations may amoimt to 
10 or 15 milligrammes, but these allowed for on one 
side or the other, the pressure is fairly constant for 
the individual and according to age. (I am spealdng 
clinically; for the purposes of physiological inquiry, 
of course, attention to minute detaik and conditions 
of variation would be necessary.) 

For male persons under the age of thirty the average 
mean blood-pressure k 80 mg„ the maximum 120 to 
130. The minimum pressure is some 10 mg. below the 
mean. Between the ages of thirty and fifty the mean 
pressure rises somewhat towards the latter age to 85 
or 90, and the maximum to 130 or 140. Between the 
ages of fifty and sixty-five the mean may be 85 to 95, 
maximum 140 to 160. With females the pressure 
ranges about 7 mg. less than in males. Oliver takes 
45 mm. as the average puke-pressure, which increases 
1 mm. every two years from ages forty to sixty, and 
each year after sixty. Bearing these general points 
in mind we would regard a maximum pressure of 160 
in a man below the age of fifty or of 160 beyond that 
age as requiring investigation. Under morbid con- 
ditions the maximum pressure may rise to over 200 mg., 
and the mean to over 100. 

It k of importance in taking pressure records — ^as 
in estimating the pulse— to take into considwation 
such circumstance as food, exercke, or meital excite- 
ment or depression, which may render some allowance 
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necessary, and only by repeating observations at 
different times can a perfectly satisfactory record 
be ensured. In examining for life assurance, however, 
only one observation is, as a rule, possible, and a note 
of any disturbing conditions of a temporary character 
should be appended to the record. 

A blood-pressure observation is only one item in the 
presentment of a case. This being remembered, we 
may ask what is its value. There is probably no such 
thing as an idiopathic “hyperpiesis,” a term under 
which Faught endeavoured to differentiate a purely 
functional h 3 rpertension, although he admits it to be 
always a sign of the beginning of a pathogenic change. 
The nearest approach to such may, perhaps, be found 
in premenstrual and climacteric high pressures, and 
in those of emotional origin, including some cases of 
pseudo angina, all associated with temporary vaso- 
motor constriction of arterioles. 

1. A normal record is evidence pro tanto that the 
heart and vessels are sound, and that there is no toxic 
or other condition of the blood to increase the resistance 
to its passage through the small vessels, nor any reflex 
or mental cause to excite the contraction of the arterioles. 

2. A diastolic pressure relatively high to the maximum 
indicates that with increased resistance the margin of 
heart-power is diminished. On the other hand, a high 
maximum with a relatively low diastolic pressure, i.e. a 
high pulse pressure, if it be not accounted for by some 
emotional relaxation of arterioles with excitement of 
heart, points to some defective support to the ciccula- 
tion as from impairment of aortic valves permitting 
regurgitation, causing an extra demand upon the 
cardiac systole. 

3. The conditions of the vessels must be examined as 
to whether there be hardness and thickening present, 
tortuosity of the temporals, or undue visibility of the 
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radial and brachial arteiiea, and want of elastic adap- 
tation of the latter when the arm is flexed. 

4. Any enlargement of heart, displacement of apex 
beat, excited or hypertrophic impulse, or evidence of 
any cardiac defect or insufficiency of valves will be 
looked for. Accentuation, and often reduplication, of 
the second sound ma 3 ’' generally be observed uith 
high blood-pressure. 

5. Mental conditions have a very decided influence 
on blood-pr^sure. Lord Dawson,® investigating the 
blood-pressure of 650 school children between the ages of 
10 and 17, observed a heightened pressure in a larger 
proportion of those entered for the higher examinations, 
which he regarded as due to continued intentness and 
anxiety, an existing state, of mind intensified bj' 
straining. What may be described as mental harass- 
ment, overbtraiii of work, and especially anxiety 
of work, the repeated need for rapid and critical 
decisions such as obtain in the crowded and responsible 
lives of many professional and business men, are 
fruitful causes of arterial tension. Premature arterial 
changes are in-evalent amongst such persouH, buf, 
the first sign of danger is an excessive range of arterial 
pressure. It must not be forgotten, especially in the 
guidance of these cases of strenuous voeatiouH, tliai 
they arc not uncommonly accompanied by irrogulm* 
meals, rapid eating, dietetic indiscretions, and often 
irregularity or excess in alcohol. Certain people arc 
temperamentally disposed to take life at high pressure, 
and unquestionably premature arterial clianges are 
observed in certain families. Nerve shocks, whether 
emotional or from such lesions as perforation of the 
pleura or peritoneum, inhibit the heart’s action and 
esause lowering or collapse of pressure. 

6. Varied sources of toxssmia will he considered — 
defective metabolism. Overweight is frequently asso- 
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oiated with heightened blood-pressure and requires very 
careful assessment in life assurance. 

The state of the gums and fauces must be examined 
for pyorrhocal or other septic conditions, and the teeth 
looked to, as a source of reflex irritation. 

7. In all cases of heightened blood-pressure it is 
important to examine carefully into the abdominal 
condition. Defective function of the colon is a frequent 
source of disturbance. The toxins absorbed from the 
lower bowel seem to be the offending agents. 

8. A low range of specific gravity of the urine in the 
presence of a raised blood-pressure is a hazardous 
combination suggesting interstitial nephritis. A high 
range of specific gravity with lithiasis is of less grave 
significance, suggesting excess of diet, defective exer- 
cise, etc., which can be corrected. Gouty and glyco- 
suric conditions of urine are commonly associated vdth 
increased pressure of blood, whilst in the genuine forms 
of diabetes I would say that the pressure is lowered, 
but I have no records to confimn this. 

0. The cancerous cachexia and all cases of ^dsceral 
cancer are attended vdth a lowered arterial pressure. 
Externa] cancer in the earlier stages is not so attended. 
Tuberculosis hi the acute phases of the disease causes 
a lowered pressure, but m chronic and quiescent periods 
of the disease the blood-pressure is fairly well sustained. 
It is in marked contrast with cancer in this respect.* 
All acute infections are associated mth a depressed 
blood-pressure, probably from the immediate effect of 
the toxins upon the cardiac musculature. Influenza 
and diphtheria poisons are especially venomous to the 
heart. Disease of the suprarenal glands, wMch are 
probably the media through which the causes of 
altered arterial pressure become effective, is attended 
with depressed blood-pressure. There does not seem 
to be sufficient evidence in cases of extra blood- 
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pressure of suprarenalism analogous to thyroidism, but 
there is unquestionable evidence of the opposite con- 
dition in the collapse of arterial pressure which attend, s 
the impaired function of the adrenals in Addi, son’s 
disease. 

10. Alcoholic excess tends rather to lower pressure 
unless in moments of excitement or when accompauied 
by organic changes, especially in the kidneys. Excess 
of smoking tends to raise blood-pressure rather in a 
spasmodic way through irregular contractions of tlio 
arterioles, but later, it may be, from arterial changes. 
In other cases by depressing heart-power it has a 
lowering effect. 

11. As might be supposed, cardiac disca,-,os arc 
attended with characteristic differences of intra-arferitd 
pressure. It may generally be said that u ith a moderat o 
maximum pressure for the age of the patient, and ^^'i^b 
a suf&cient allowance of some 40mgr8. between the 
maximum and the mean pressures, the cardiac function 
is effectually performed. In cases of mitral regurgitant 
disease the pressure is, as a rule, lowered. But it must 
be remembered there is nothing “ca’ camiy” about the 
heart; it can be trusted to deliver the uttermost output 
it is capable of, and the tendency is to an exeewHivo 
effort beyond the actual need of the impediment. In 
aortic regurgitation the maximum pressure Is high, 
the medium pressure relatively low, i.o. the pulse 
pressure is increased.' Probably the peculiar distress 
that precedes the appearance of dropsy in many heart 
diseases, especially mitral regurgitation, is associated 
with a high diastolic with relatively low systolic pres- 
sure, tihe onset of dropsy relieving pressure and 
restoring the effective balance of pulse pressure. 

I have gone somewhat fully into the conditions which 
may attend and have a causative relationship to altered 
blood-pressure, so that little need further be said upon 
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symptomatology. Languor, headache, breathlessness on 
exertion, a certain sense of fullness behind the eyes, 
insomnia with undue pulsation of heart at night, 
occasional epistaxis, or other spontaneous mucous 
hsemorrhages, are amongst the few symptoms for which 
moderate degrees of high pressures are directly 
accountable. 

Blood-pressure is, however, sometimes so excessive 
as to give rise to urgent symptoms which require 
immediate relief. Such symptoms may occur at any 
time with a range of pressure of 180 or higher. Severe 
epistaxis, or bronchial haemorrhage, temporary asphasia, 
coma, or actual cerebral haemorrhage, are not infre- 
quent occurrences. Acute oedema of the lungs and 
threatened heart failure with anginal symptoms are 
also amongst the grave direct results of excessive 
pressure. A great temporary excess of albuminuria is 
sometimes observed. 

The line of treatment of disordered arterial pressure 
is, for the most part, sufficiently indicated by the 
conditions I have enumerated as underlying the 
symptom. Its discussion at any length is beyond 
the scope of this article. 

An efficient calomel and saline purge is indicated in 
any threatening of direct symptoms, and an occasional 
mercurial with intervening saline laxatives should be 
given. Vaso dilators should be avoided urdess it be 
for the occasional relief of headache or insomnia by 
aspirin and phenacetin. It must not be forgotten 
that hypertension is often the means of maintaining 
organic fmiction. This is especially the case in chronic 
nephritis, and must be taken carefuUy into account in 
treatment. 

The treatment of any serious case should begin with 
a period of complete rest on a milk diet. The regime 
of life must be carefully overhauled and corrected. 
A course of Nauheim baths, with massage, may be 

51 D 2 



THIfi FEACTTTTONEB 

advised, especially ^\llon cax>illaiy circulation appears 
at fault, but only after a preUminary treatment hy 
restricted diet and purgatives. Tho baths at Aix-les- 
Bains, Nauheim, Llandrindod WeUs, and Woodhall Iripa 
may be mentioned amongst those suitable in such 
cases. 

. For such urgent and dangerous occurrences as coniu, 
severe bronchial hsemorrhages, or acute oedema of 
lungs, prompt venesection is called for. Epistaxis 
should be encouraged rather than clieckcd, within 
reasonable limits. In cases in which fibrosis of Ihe 
kidney is distinctly recognized, the question of decorti- 
cation of the kidney is important for consideration. 

'» When anginal symptoms are associated witli 
pulmonary oedema a moderate dose of morphine willi 
atropine is very useful. 

Let me repeat with emphasis; Increased intra- 
arterial pressure is a symptom, not a disease, altiiougli, 
like other symptoms, it may become so predomiuuiit 
as to reqpire direct interference. It must be regarded 
in due co-orduiation with all other symptoms of organic 
unsomidness or ill conditions of life, of which it is 
often the first danger signal. In many cases its direct 
effect is compensatory, sustaining fmiotion under 
difficulties, and so it must rarely be isolated for attack 
in treatment. 

Keferences. 

^Some authors regard the minimum as the diastolic jmwiirf, 
but practioaDy the minimum recorded, whether estimati'il hy tli(‘ 
auditory method or the character of ueerllc fluctuation, is higher 
than that at which pulsation first appears. * A full desciiptiou of 
all modem methods is given in Dr. Halls Daily’s book on “High 
Blood Pressure,” 1923. He also gives full references to tho 
literature, Paught and Oliver are the classical authorities on the 
subject. * Lord Dawson: Paper read at the Bath meeting of the 
British Medical Association {B. M. J., Aug. 1895, p. 197). *A 
lecture on The Rdle of tho Cardio-Vascular System in Pulmonary 
Tuberculosis delivered at the Brompton Hospital (Lancet, 1912, 
p. 1416). ®“On Aortic Eegurgitant Disease with EofeKmco to 
Insurance Cas^,” The PBAormoNEB, May, 1923. 
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I T ia generally agreed that within recent years there 
has been a great advance in our knowledge of 
cardiac disorders, and this advance has been of so 
practical a character and of such vital importance 
with regard to diagnosis, prognosis, and treatment, 
that it is the duty of every clinician to make himself 
acquainted with its nature and scope. Three examples 
of this may be cited : 

(1) Tlie subject of irregular action of the heart in 
persons ’who may or may not exhibit evidence of 
organic heart disease has been notoriously a source of 
perplexity and difficulty to the clinician, for it was 
known that this in itself might, on the one hand, 
signify definite and even serious impairment or disease 
of the heart, or, on the other hand, that it might be of 
no practical importance. We are now able to classify 
almost every case of irregular action of the heart into 
types, and we know what each signifies, so that when a 
patient exhibits it we can, with confidence, form an 
accm’ate opinion of his case. 

(2) Another problem has been the extraordinary 
difference in the results of the administration of digi- 
talis, or one of its allies, in persons who are suffering 
from identically the .-ame lesions, and complai n ing of 
precisely the same symptoms. It is of great importance 
to the practitioner to realize that this problem has been 
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to a great extent solved. Put briefly, those eases of 
cardiac failure which show wonderfully good result h 
are, in the vast majority of instances, enscs of auricular 
fibrillation, or of auricular flutter, in either cano a<j<'om- 
panied by a rapid ventricular rate. 

(3) The third example is with reference to cardiac* 
failure. It is agreed that the essential cause of this liea 
in the heart muscle. Now, if this view bo coiToct, 
valvular defects, diseased conditions of the blood 
vessels, and disturbances of the cardiac mechanism 
should be regarded from the point of view of the 
relation which they bear to the myocardmm, ratluT 
than as specific affections in theuisclvcfi. It should 
always be remembered that there are as a rule along 
with the valvular lesion coincident changes in ilu' 
cardiac musculature. In aU cases of valvular di^c.lse, 
therefore, it is of the utmost importance that we should 
endeavour to ascertain w'hether the losioii wliicli has 
invaded the valve has also affected the myocai’diunj, 
and to what extent, and whether the lesion which Is 
present is progressive. There has been a marked 
increase in the means at our disposal within reoojit 
years. 

The great advance in our knowledge of cardiac 
disorders has been mainly due to the introduction of 
the cHnioal polygraph and the eloctro-cardiograph in 
the examination of the cardiac mechanisTn. 

It may at this stage be advisable to mention briefly 
some anatomical and physiological considoi*atio«H. 
That part of the auricle which is situated at tbo 
jimotion of the chamber with the groat veins is 
called the sinus part. In it there is a small node 
of specialized tissue, called the sino-auiioular node. 
There is another small node of specialized tissue situated 
in the septal wall of the right auricle; tliis is caUod the 
auriculo-ventricular node. Leading from this node is 
a bundle of tissue connecting the auricles and the 
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ventricles. It passes forwards in the inter-auricular 
septum, divides into two branches, the right and left 
septal divisions, one of which goes to the right and the 
other to the left ventricle, each ending in the ventricular 
musculature by widespread subendothelial ramifica- 
tions — ^the Purkinje fibres. When the heart is going to 
contract, the stimulus for contraction arises normally 
at the sinus, and there is reason to believe that it begins 
in the sino-auricular node. From this point the 
stimulus spreads rapidly over the auricles, and auricular 
systole takes place. It then travels through the 
aurioulo-ventricular node, along the aurieulo-ventricu- 
lar bundle, its two main branches and their subendo- 
thelial ramifications, and is thus distributed to the ven- 
tricles, the ventricles contracting only in response to 
stimuli received from the auricle. But while normally 
the stimulus for contraction rises in the sinus part of 
the auricle, if any other portion of the heart becomes 
more excitable the stimulus for contraction arises at 
this point. The stimulus for contraction is conveyed 
from fibre to fibre by means of a specialized function 
of the cardiac muscle-fibres called conductivity. 

By means of the clinical polygraph we are able to 
obtain records of the movements of both auricles and 
ventricles. We are also able to measure the function 
of conductivity of the aurioulo-ventricular bundle above 
its division into two branches. The clinical polygraph 
often affords — directly, or by inference — valuable 
information regarding the state of the myocardium. 

It has been known for a considerable time that 
changes in electrical potential take place in the muscle 
when it contracts, and, further, that a record of these 
changes may be obtained by connecting the muscle 
with a sensitive galvanometer by means of electrodes. 
A. D. Waller, in 1887, employed a capillary electro- 
meter to register the changes in electric potential in the 
human heart during contraction. He demonstrated 
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that these changes were distributed tliroiigh the body, 
and ho used the moist skin surfaces of the arms 
and legs as leads, connecting them with a galvano- 
meter. Einthoven employed the string galvanometer 
to register the changes in electric potential in the 
human heart. He modified this instrument, the 
Einthoven string galvanometer being now generally 
employed in physiological and clinical investigations. 
The record of the changes in electric potential ■wJiich 
take place in the heart during contraction is called an 
electro-cardiogram. If a normal electro-cardiogram Isc 
studied, certain upward and downward deflections are 
seen in each cardiac cycle, the former being the moi’e 
important. The first deflection, P, is due to the 
contraction of the auricles. Q, R, S, and T are 
due to the contraction of the ventricles. R and ’'.r 
are the most constant deflections, the former 



more specially so ; Q and S are not infrequently 
absent. P is a small, blunt and rounded upward 
deflection. Q and S are downward, steep deflections, 
usually of small amplitude. Q passes at|onoe into R, 
wMoh is an upward sharp spike, and of greater ampli- 

56 


EXAMINATION OF THE HEART 


tude than any of the other deflections. If S be present 
it follows immediately upon R. T is a prominent, 
broad, blunt deflection. It is an upward deflection in 
lead II ; it is almost always an upward deflection, but 
may be inverted, in lead I; and is not infrequently 
inverted in lead III. It is said that the inversion of 
T in lead II is always pathological, and in lead I nearly 
always so. If P or R be a downward deflection in 
lead I, II, or III, it is abnormal. The time-distance 
between the beginning of P and the commencement of 
Q, or between P and R, as the case may be, is a measure 
of the function of conductivity of the auriculo-ven- 
tricular bundle above its division into two branches; 
it is called the P-Q or P-R interval. The initial group 
of ventricular deflections (Q, R, S) corresponds to the 
initial events of ventricular systole — ^in other words, 
to the spread of the wave of excitation in the ventri- 
cular muscle. The period of time occupied by this 
group is of great importance, being a measure of the 
time during which the various parts of the ventricular 
muscle are passing into activity. It is normally not 
more than one-tenth second. If it is increased it 
indicates a delay in the conduction of the wave of 
excitation through the ventricular muscle. The period 
between the S and T corresponds to the time during 
which the main mass of the ventricular muscle is in 
contraction. 

The form of electro-cardiographic curves depends 
upon the point of origin and path of conduction of the 
stimulus for contraction; any departure from the 
normal in respect of either of these will, therefore, 
result in a corresponding alteration in the form of the 
electro-cardiogram. A normal P signifies that the 
stimulus for contraction arises in the remains of the 
sinus venosus at the orifices of the great veins, and that 
from this point the stimulus spreads over the whole of, 
the auricles in the usual manner. When P is abnormal, 
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as, for instance, inverted, it is believed that the contrac- 
tion of tbe auricle has commenced at some site other 
than the sino-auricular node. 

As in the case of the clinical polygraph, by means of 
the electro-cardiograph wo arc able to obtain records 
of the movements of both auricles and ventricles, and 
also to measure the function of conductivity of the 
auriculo- ventricular bundle above its division into 
two branches. In addition, it tells us the pomt ol 
origin and path of conduction of the stimulus for 
contraction, and also affords information ol the 
function of conductivity of the auriculo- venlricidar 
bundle heJow its division into the two main branches — 
that is, after its entrance into the ventricular muscle. 

All cases of cardiac irregularity, apart from compara- 
tively rare exceptions, fall mto one of six groups : 
The so-called sinus irregularity; irregulaiity duo to 
premature contraction or extra-systole; irregularity 
due to heart-block; irregularity due to alternation <»f 
the heart; irregularity due to auricular fibrillation; 
and irregularity due to auricular flutter. A diagnosis 
of sinus irregularity may be made by auscultation, or 
by a study of a sphygmogram, or by a polygraphic 
or electro-cardiograpliic record. In the groat majority 
of cases of extra-systoles a correct diagnosis can be 
made simply by palpation and auscultation. They 
may be recognized with certainty by means of tho 
clinical polygraph or the electro-cardiograph. Tho linst 
grade of auriculo-ventricular block can only bo recog- 
nized by means of either the clinical polygi‘a])h or tho 
electro-cardiograph, and this applies to a largo propor- 
tion of the other grades. In this connection it is 
important to note that the occurrence of partial hoart- 
hlock during the course of an acute infective disease 
is a sign, and may be the only sign, of myocardial 
mvolvement ; and that digitalis is oontra-indioatod 
in the first two grades of partial heart-block. A 
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lesion of either the right or left main branch of 
the auriculo- ventricular bundle, and also defective 
conductivity of their subendothelial ramifications, can 
be recognized by means of the electro-cardiograph 
alone. This is of the utmost importance as affording 
information of the condition of the myocardium. The 
prognosis in the case of the first is usually very un- 
favourable, and in the case of the second it is almost 
always grave. In the great majority of cases of alterna- 
tion of the heart it is necessary to take a tracing of the 
radial artery or an electro-cardiogram. When alter- 
nation occurs apart from severe tachycardia, it is an 
indication of extreme exhaustion of the heart muscle. 
We may be reasonably certain of the existence of ami- 
cular fibrillation from the mere presence of complete 
irregularity of the pulse. The condition can be diagnosed 
with practical certainty on polygraphic examination, 
and with absolute certainty on electro-cardiographic 
examination. The diagnosis of auricular flutter is 
usually impossible without the employment of the 
polygraph or electro-cardiograph, and frequently a 
correct diagnosis cannot be made with certainty even 
though the former instrument be employed, an electro- 
cardiographic examination being necessary. The diag- 
nosis of paroxysmal tachycardia can usually be made 
without instrumental means, and in a still larger pro- 
portion with the aid of the clinical polygraph; but by 
means of the electro-cardiograph it is possible to diag- 
nose all cases, and also to ascertain the site from which 
stimuli for contraction arise in each case. 

The electro-cardiograph only occasionally offers help 
in the diagnosis of chronic valvular disease. In mitral 
stenosis the amplitude of the deflection P is often 
markedly increased. While this is especially so in 
mitral stenosis in which there is hypertrophy of the 
auricle, in my opinion it is not justifiable to diagnose 
the lesion from this alone. Not infrequently the de- 
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flection. P is broad, has a flat top, and is bifurcated. 
These features, when present, are of diagnostic value. 
It is said that an increase in the amplitude of the de- 
flections is often found in congenital heart disease. 
This does not agree with my experience. In tr. ins- 
position of the heart all the deflections of the curves 
from lead I are inverted. This is the most valuable 
diagnostic sign at our disposal. 

Recently, quinidine sulphate, administered by the 
mouth, has been employed in the treatment of per- 
sistent auricular fibrillation, and of persistent auricular 
flutter, with the object of restoring the normal rhythm. 
If this method of treatment is adopted, frequent 
electro-cardiographic or polygTaphic examinations, pre- 
ferably the former, are advisable, as the drug should 
be stopped if the auricular rate falls to 250 or 240 jier 
minute — because of the risk of inducing 1 ; 1 rhythm, or, 
as a rule, if the ventricular rate rises above 160. 

It will thus be seen that clinical electro-cardiography 
affords the best method of investigating disordered 
cardiac mechanism, and, indeed, is frequently essential. 
It gives evidence of left- or right-sided preponderance 
when either exists, it is occasionally of value in the 
diagnosis of chronic valvular disease, it contributes tlic 
most certain sign of transposition of the heart, and is 
a yaluablo aid in quinidine therapy. Most important 
of aU, it is the most precise means at our disposal of 
investigating the functional efficiency of the all- 
important heart-muscle itseh. It may bo confidently 
stated that in our study of cardiac disorders the 
electro-cardiograph gives us fuller information in the 
vast majority of oases, that this information is impor- 
tant in a large proportion, and not infrequently is 
indispensable. 


60 



The Use of Test-Meals 
and Duodenal Tubes in 
Diagnosis. 

By F. OEAVEN MOORE, M.D., M.So., P.R.O.P. 

Professoi' of Systematic Medicine, Victoria University, Manchester ; 
Physician, Manchester Royal Infirmary, etc. 

T he analysis of the contents of the stomach 
removed at one or more definite intervals after 
the ingestion of a “test-meal” gives one some 
idea of the secretory and motor activities of the stomach 
and, perhaps, more nearly of the functioning of the 
pyloric mechanism. The information so obtained is 
often of use in diagnosis, but is of even greater use in 
affording direct indications for a rational treatment. 

Test-meals varying in complexity and elaboration 
have been employed at different times by different 
observers, but to-day two only are at all generally 
used, namely, the test-breakfast of Ewald, and the gruel- 
meal of Rehfuss. The test-meal must be given in the 
morning at 8 a.m. or 9 a.m., on the empty, fasting 
stomach, and in either case the emptiness of the stomach 
must be assured by the passing of a stomach-tube 
immediately or some short time before the ingestion 
of the meal, and any residual contents removed, and 
in ease of any doubt the stomach should be further 
washed out with warm water. The residual stomach- 
contents so obtained frequently provide important 
diagnostic information. 

A large quantity, say 200 c.cm. or more, would 
suggest some degree of pyloric obstruction, as also 
would the presence of debris of some particular food 
taken a day or more previously. The characters of 
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the material might indicate the nature of the obstruc- 
tion; a clear or sHghtly-turbid, yellowish acid fluid 
would suggest inflammatory stenosis, whereas a grey 
or brown stinldng, rancid, turbid fluid, depositing a 
grey or brown granular debris, and surmounted by a 
layer of froth, would be significant of cancer. Any 
brown granular detritus, superficially suggestive of 
“coffee grounds,” should be tested for blood pigment 
by acidifying with acetic acid, extraction with other, 
and the application of the guaiacum or benzidiu tests. 

The presence of slimy, ropy material, difficult to 
evacuate, is characteristic of chronic catarrhal gastritis, 
a condition commonly diagnosed, but not commonly 
seen. Small masses of mucus or muco-pus floating 
in the residual contents have b^en swallowed, and 
point to some naso-pharyngeal lesion. 

1. The Ewald Test-hreakfast, or One-hour 31 ml . — 
This long-established test consists of one pint of 
freshly-infused tea without milk or sugar, and a roll of 
white bread, or preferably four breakfast biscuits. 
The meal should be taken deliberately, and the biscuits 
well masticated, or, if the teeth are defective, soaked in 
the tea and triturated with the tongue. Exactly one 
hour after the ingestion of the meal, a small pliable 
stomach-tube, free from cracks, and of the velvet- 
eye type, well wetted with warm water, is passed to the 
fundus, as indicated by a mark on the tube, atJtl as 
much as possible of the stomach contents is witlidrawn, 
either by an evacuating bottle or by siphonage, and 
the amount measured. A small amount, 30 c.cm. or loss, 
will indicate rapid emptying of the stomach, as in 
certain cases of duodenal ulcer and other forms ofjj 
reflex dyspepsia, and in achylia. A large amount, on 
the other hand, will point to delayed emptying, either 
from pyloric stenosis or spasm. The normal amount 
which can generally be withdrawn is from 50 c.cm. to 
80 c.cm. The material is then filtered; the presence of 
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bile, as shown by the eharaoteristie colour, and of 
blood, is noted. In the filtrate the presence or absence 
of free HCl is determined either by a drop of Topfer’s 
reagent (an alcoholic solution of dimethylamidoazo- 
benzol), a yellow solution which turns cerise by free 
mineral acids, or by Giinzberg’s test (phloroglucin- 
vanijlin). The acid values — ^namely, the free HCl and 
the total acidity — ^are estimated by titration with 
caustic soda, Topfer’s reagent and phenolphthalein 
respectively being the indicators. These values vary 
within relatively wide limits in the normal stomach, 
namely: free HCl, 20 to 40; total acidity, 40 to 60. 
The figures are the amount of H caustic soda in c.cms. 
required to neutralize the free HCl, and the total 
acidity respectively in 100 c.cm. of stomach contents. 
A considerable experience has shown that the diagnostic 
utility of the Ewald test-breakfast is limited, but that 
the results may be highly suggestive. 

Considerable variations occur in the acid values in 
the same individual due to variations in secretion of 
nervous origin, and in an investigation made some years 
ago I endeavoured to eliminate this as far as possible 
by taking the average of three consecutive daily 
observations. 

The results then obtained showed that the highest 
acid values occurred in cases of juxta-pyloiic ulcers, 
the free HCl value ranging from 60 to 95, the latter 
figure occurring in a case of duodenal ulcer with rapid 
emptying; in reflex dyspepsias of appendicular and 
uterine' (fibroids) origin free acid values of from 40 to 
60 are the rule, whilst in reflex gall-bladder dyspepsia 
the free acid values are generally within normal limits. 
Similarly, in chronic ulcer on the lesser curvature in 
the body of the stomach the acid values are within the 
normal limits, which would indicate that the ulcer 
p&r se is not responsible for the high acid values found 
when it is juxta-pylorio in position. In cancer of the 
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body of the stomach disappearance of free Hd from 
the stomach contents is an early and important pheno- 
menon, and when this is associated with the presence 
of blood, and maybe, of lactic acid, as shown by XJffel- 
mann’s reagent, it is of profound diagnostic significance. 
In pyloric cancer, on the other hand, free HCl may be 
detected ranging up to ten in the earlier phases of the 
disease. 

In pernicious anaemia free HCl is commonly absent, 
the total acidity being low, and occasionally one meets 
with an apparently normal individual with a similar 
achlorhydria. 

An absence of free Hd with an excess of mucus is" 
met with in some cases of catarrhal gastritis ; but it is 
the excess of mucus that is significant. 

2. The Fractional Test-meal of Eehfuss . — Since 1914 
this has been the most generally employed method for 
investigating gastric disorders, and while the results 
obtained have elucidated in many ways the physiolo- 
gical mechanism of the variations in the composition 
of the gastric contents in pathological conditions, the 
actual diagnostic importance of variations in the acid 
values of the stomach contents remains much the same. 

A Eehfuss tube, or some modification, of it as that 
devised by Ryle, is passed into the fasting stomach, 
and the residual, or resting, contents are sucked out 
by a Record, or similar, syrmge attached to free 
end of the tube ; and then, the tube remaining in sitUy a 
pint of warm gruel is swallowed by the patient, the 
gruel being made by boiling two tablespoonfuls of fine 
oatmeal in a quart of water until the bulk has been 
reduced to one pint, and strained through muslin. 
Salt should not be added. After fifteen minutes 
10 c.cm. of the stomach contents are withdrawn by the 
syringe, and placed m the fiirst of a series of nu m bered 
,^t-tub^^ and a simila r quantity is withdrawn at 
filt^'nunute intervals until the stomach has been 
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evacuated, the several samples being kept in proper 
sequence in the numbered tubes. 

The examination of the residual, or resting, stomach 
contents and its significance has already been dealt 
with. 

In each of the sequence of samples of test-meal 
withdrawn from the stomach, the presence, or absence, 
of starch is determined by the addition of iodine, of 
bile by its characteristic colour, and of blood similarly, 
and of mucus by its tenacity. In each the values of the 
free HCl and total acidity are estimated as before. 
The results are then plotted on a squared chart, and 
give a characteristic curve, the features of which are ; 
the acid value increase in each sample until a maximum 
is attained in hours and then abruptly fall in each 
further sample until the stomach is empty, the fall 
being marked by the appearance of bile in the samples. 
The disappearance of starch marks the time at which 
the food has left the stomach, and is a measure of the 
rate of emptying. 

The acidity curve which varies in the normal stomach 
within fairly wide hmits is not a curve of gastric 
secretion, but is more nearly a representation of the 
motor mechanisms of the stomach. 

The rising acidity is the result of the continuous 
addition of gastric juice having a constant acidity of 
0*42 per cent, to a stomach contents which is con- 
tinually diminishing in volume by passing into the 
duodenum; the fall in acidity mar^ a new factor, 
namely, the reflux of alkaline duodenal contents into 
the stomach, and the secretion of an alkaline fluid by 
the pyloric mucosa which neutralize the acid, and this 
proceeds either continuously or with intermissions 
until the stomach is empty. 

* In certain cases of duodenal ulcer with rapid empty- 
ing of the stomach (duodenal hurry) the characteristic 
curve shows a steep rise to an abnormally high acid 
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value with or without a slight fall in the last sample 
or two, and the disappearance of the stomach contents 
an hour or so before the normal. 

In pyloric obstruction the rise in acidity is more 
gradual, and is maintained until the stomach has been 
evacuated through the tube after some thi'ee to four 
hours ; where the obstruction is inflammatory the acid 
value will be high; in neoplastic obstruction the secre- 
tion of gastric juice, if it occurs at all, is much reduced 
and the curve shows a slight and gradual ascent. The 
absence of free HCl in all fractions of the meal met 
with in many cases of pernicious anaemia, if it should 
prove to be a constant phenomenon of that disease, 
will be of diagnostic utility in differentiating it from 
certain cases of cancer of the body of tlie stomach where 
a low or negative free HCl value is associated with a 
higher total acidity curve. 

3. Investigation of the Duodenal Contents . — If the 
Rehfuss tube is passed farther into the stomach — ^to 
the duodenal mark on the tube — ^the btilbous end will, 
after a time, pass through the pylorus into the 
duodenum. If, on withdrawing some material by the 
syringe, this is found to be alkaline and bile-stained, 
it is known that the end of the tube is in the duodenum. 

The injection of from 60 c.cm. to 100 o.cm. of a 
25 per cent, solution of magnesium sulphate into the 
duodenum causes evacuation of bile from the gall- 
bladder and bile ducts — ^the first sample withdrawn 
after five minutes being from the ducts, the second 
sample is more viscid and is from the gaU-bladdor, 
and, finally, a thin watery bile is withdiawn from the 
liver (Lyon). It is thus possible to make bacteriolo- 
^cal and microscopic investigations of the duodenal 
contents, and of the contents of the several areas of 
the biliary tract, but as yet the method has not been 
utilhEed sufficiently widely to establish its diagnostic 
Httporl^oe, 
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The Value of Blood and 
Urine Examination in 
Renal Disease. 

By HUGH MACLEAH, M-D., D.So., M.R.O.P. 

Professor of Medicine, University of London ; Director, Cliniocd 
M^icine Unit, St. Thomas’s Hospital ; Hon. Consulting Physician, 
Ministry of Pensions, etc. 

I N nephritis the destruction of active renal sub- 
stance ultimately results in a condition in which 
the kidneys are no longer able to perform their 
normal functions. It must be clearly understood, 
however, that comparatively advanced renal disease 
may be present, and yet the kidneys may function so 
adequately that but little evidence of any pathological 
lesion may be found on clinical examination of the 
patient. Within certain limits the diseased kidney 
may perform quite satisfactorily all the functions of 
the healthy organ, but in order to do this certain 
changes in the blood must take place, and it is in the 
chemical detection of these changes that we look for 
evidence of renal disease when we examine the blood 
in nephritis. Long before any blood changes take 
place, evidence of renal inadequacy may be detected by 
the examination of the urine, but the most satisfactory 
evidence as to the condition of the kidneys is obtained 
when the results of blood and urine examination are 
compared and correlated. 

The Blood in Nephritis . — Nonnally the waste pro- 
ducts of protein metabolism accumulate in the blood 
and are excreted in the urine. The chief of these 
products are urea, uric acid, and creatininj they 
all contain nitrogen in their molecule and they are 

67 2 



THE PRACTITIONER 


responsible for a small fraction of the total nitrogen 
of the blood. This fraction is generally referred to as 
“non-protein nitrogen.” Now, when there is a diffi- 
culty in excreting these bodies, their concentration in 
the blood tends to increase. Each individual body can 
be estimated, and its concentration in the blood 
determined, but it is more convenient in practice to 
estimate the urea only, or to estimate the nitrogen of 
the whole group together. The amount of urea present 
acts, in a general way, as an indication of the concen- 
tration of the other bodies; if the amount of urea is 
high the other bodies are also high. The estimation of 
blood urea is, therefore, usually carried out in the 
examination of renal patients, and much importance 
is generally attached to the concentration of this 
substance as an index of renal inefficiency. The blood 
urea alone, however, cannot always be relied upon to 
furnish reliable information as to the state of the renal 
function, and far too much importance is often attached 
to it. When the circumstances permit of this estima- 
tion being accurately carried out, the result obtained 
will often prove useful, but experience is necessary in 
its interpretation, and wrong conclusions are some- 
times drawn. This depends on the fact that an increase 
of blood urea is not necessarily an indUoation of renal 
deficiency. Many extra-renal conditions, such as 
cardiac disease, excessive diarrhoea, gastro -intestinal 
derangements, deep-seated abscesses and metaboho 
disturbances of various kinds may increase the blood 
urea. A high blood urea is, therefore, per se not a 
necessary indication of defective kidneys. 

The mechanism by which the kidney excretes urea 
is at present unknown, but the renal cells possess to a 
very extraordinary degree the power of concentrating 
urea from the blood into the urine. The blood of a 
normal healthy subject contains, say, 25 mi1Iigrfl.nifl of 
VfQs, pec 100 o.cm., and fron^ this dilute solution the 
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kidney forms urine which may contain up to 2,000 mil- 
ligrams per 100 c.cm., or even more. Thus the normal 
kidney concentrates urea from seventy to a hundred 
times. In nephritis this function is materially dis- 
turbed, so that in severe renal lesions the factor may 
amount to 2 or less. In such cases the amount of 
urea in urine is only twice that in the blood. This 
so-called urea concentration factor provides valuable 
information as to the state of the renal function. 

When a formerly healthy kidney begins to fail a 
point soon arrives at which some difficulty is ex- 
perienced in excreting the necessary amount of urea 
and other waste products. To overcome this difficulty 
an increase in the “head” of these bodies in the blood 
takes place. Thus the blood urea which was normally 
2C milligrams per 100 c.cm. rises to, say, 30 milligrams 
per 100 c.cm. With this increased “head” in the blood 
the kidneys are able to excrete as much urea per day 
as they did before when the blood urea was only 
20 milligrams. As the disease progresses a larger and 
larger “head” of blood urea is necessary, but during 
the whole time of this gradual increase in blood urea 
the total excretion of urea in the twenty-four hours 
remains the same. When the destruction of renal 
substance reaches a point at which even a very high 
blood urea “head” does not result in the excretion of 
the usual daily amount of urea, this product accumu- 
lates rapidly in the body, and death soon takes place. 
^There is no increase in blood urea until about three- 
fourths of the normal kidney substance is rendered 
functionless; it is, therefore, obvious that any infor- 
mation derived from blood urea estimation is confined 
to comparatively advanced cases of renal disease. 
Early lesions show no change whatever in blood tnea 
or other nitrogenous waste products. 

The Urine in Nephritis , — ^It is a commonplace that 
albuminuria accompanies nephritis, but it is not so 
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well recognized that severe and progressive renal 
disease may he present without any protein appearing 
in the urine. In a group of more or less severe renal 
cases investigated by me some time ago, 5 per cent, 
showed no albuminuria, and yet in several of these 
the renal condition was practically hopeless. 

Albuminuria may, or may not, mdicate the presence 
of kidney disease. It is present in about 3 to 5 per cent . 
of normal healthy adults. Not uncommonly a patient 
who has had acute renal disease many years before 
may still pass protein in the urine, and y( t show no 
evidence whatever of any renal inadequacy. Ccuerally 
the presence of albumin in the urine of a patient who 
had acute nephritis ten or fifteen years before would 
be taken as evidence <3f a chronic progressive lesion, 
but this is frequently quite a wrong conclusion. Many 
patients continue to pass albumin for very many years 
after an attack of acute nephritis, and yet functional 
tests prove that no evidence of nejihritis is iwesont. 
Such patients generally worry a great deal over their 
condition and think they have renal disease, when, on 
the contrary, their kidneys are functioning porfoctly. 
WTiether albuminixria following acute nephritis is or 
is not associated with progressive kidney disease can 
always be settled by the use of modem functional tests. 

One of the most important effects of renal disease is 
to reduce the concentration of urea in the urine. Tlic 
examination of isolated specimens of urine is frequently 
of little value, but it may bo said with cortaint.y that 
if any casual specimen contains 2 to 2*5 per cent, 
urea or over there is very little the matter with the 
kidneys. Often it is difficult to say clinically whether a 
patient’s symptoms are uraemic or due to some other 
cause. A patient suffering from albuminuria may get 
an attack of influenza, and his symptoms may suggest 
uraemia to his medical attendant. ClmicaUy it is 
frequently impossible to decide the matter, but simple 
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examination of the urine will often put the question 
beyond doubt. If the urine contains more than 2 per 
cent, urea the condition is quite certainly not ursemic. 
Various diseases, such as encephalitis lethargica, give 
rise to similar difficulties. Perhaps one of the most 
notorious mistakes is that not infrequently made in 
confusing the intestinal sjonptoms of uraemia vith 
intestinal obstruction. Examination of the urine for 
albumin gives practically no help, for this substance 
may be present in both conditions. Tlie important 
point in all such cases is to estimate the urea in a sample 
of urine. If the concentration is high the condition is 
not nephritis, and the difficulty is solved. 

In some cases of suspected renal disease, blood 
examination must be undertaken, and urea may have 
to be given by mouth in order to test the power of the 
kidney to concentrate, but in very many instances 
the simple procedure of estimating the urea in an 
ordinary specimen of urine will supply all the necessary 
information. 

The value of modem functional tests in estimating 
renal efficiency is no longer doubted by anyone who 
has had any experience of them. It is now certain 
that a de&aite assessment of Iddney efficiency may be 
obtained in all cases when a careful examination of 
blood and mine on the above lines is carried out. In 
very severe eases the clinical symptoms are so obvious 
that modern tests are superfluous, but in less severe 
conditions these tests are essential in order to obtain 
information on which to base prognosis and treatment. 
Their value in genito-urinary sm’gerj’’ has been amply 
established, and deaths from uraemia, after prosta- 
tectomy, should now be incidents of the past. In 
passing, I might state that occasionally the results 
of these tests are apparently at variance with the 
general condition of the patient; the patient’s condi- 
tion may appear excellent, while the tests may give 
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entirely unsatisfactory jSgures. In such cases experi* 
ence proves, almost without exception, that the tests 
are more reliable as an index of the real renal condition 
than are the clinical symptoms and general condition. 
If t.hia fact were more fuUy recognized in certain 
surgical procedures lives could sometimes be saved. 

Though many of the functional tests employed arc 
not very difficult to carry out, yet they demand a 
certain amount of manipulative skill. Estimation of 
the amount of urea in urine, however, is an extremely 
simple process which can be carried out by anyone in 
a few minutes. This simple procedure gives more 
information in general renal conditions than any other 
test at present employed. Instead of relying on albu- 
minuria as an index of renal disease, the medical 
practitioner should get into the way of relying on urea 
concentration. It is not yet sufficiently recognized 
that the absence or presence of albuminuria affords but 
little evidence as to the condition of the kidneys. 
Many of our present views on the significance of albu- 
minuria were formulated in days when kidney disease 
was not so well understood as it is now, and some of 
them are entirely erroneous. At least 60 per cent, of 
average individuals showing some albuminuria possess 
quite satisfactory kidneys. Again, the amount of 
albumin present is of little significance, except in acute 
disease, so that estimation of this product is usually 
superfluous. Further, it is very generally accepted 
that the particular kind of diet taken is not without 
influence in cases of albuminuria, and that the amount 
of albumin passed is decreased when protein is elimi- 
nated from the diet. This, however, is but another 
error founded on defective observation; no variation 
in diet protein produces any effect on the amount of 
albumin excreted in the urine. 
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Skin Reactions in 
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By JOHN FREEMAN, M.D. 
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T here is a group of illnesses which, for want 
of a better term, have been called protein 
idiopathies.^ 

The following is a list of their manifestations : 
Asthma; Paroxysmal Rhinitis, such as Hay Fever; 
Animal Sensitiveness, such as Horse Asthma; Food 
Sensitiveness, such as Egg-Sickness ; Urticaria ; Eczema ; 
Ichthiosis; Migraine-headaches; Epilepsy; Angio-neu- 
rotic (Edema ; Paroxysmal Arthritis, Colitis, or 
Nephritis ; etc.® 

All these protein idiopathies are characterized by 
a peculiar and specific sensitiveness to one or more 
foreign proteins. The purpose of this article is to 
describe skin-reactions which may assist in the detec- 
tion of this characteristic sensitiveness, and so of the 
disease produced thereby. However, in view of the 
reams of misleading literature produced on this sub- 
ject, I want to make it quite clear to the practitioner 
that most of these protein sensitivenesses can Twt be 
tested for successfully, and many when detected are 
insignificant. Nevertheless, it is of great importance 
to understand the uses as well as the limitations of the 
method. 

TICKNIQTJE OF SKIN REACTIONS. 

The generally employed method of skin-reaction is 

^ “Protein Idiopathies” : see Proe. of Roy. Soc. of Med., 1925, 
vol. xviii, pp. 29-32. Previously caUed “Toxic Idiopathies,” see 
Proc. of Roy. Soc. of Med., 1920, vol. xiii, pp. 129-148. 

* This list might easily be lengthened. Also in addition to definite 
olinicaJ entities, like hay fever, which are always protein idiopathies, 
it includes mere symptoms, like urticaria, which might be caused by, 
say, stinging nettles, or the blow of a whip. 
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conducted as follows : For preference, test men on the 
flexor surface of the forearm; women and children on 
the extensor surface of the thigh, just above the knee. 
(If any cleaning of the skin is considered necessary, 
soap and water are preferable to an antiseptic.) With 
any sharp sterile instrument, e.g. a stiff hypodortnio 
needle, scratch through the superficial dead layer of 
the skin till the red cutis vera is laid bare, but avoid 
drawing blood. 

A series of small areas, two to three millimetres 
square, must be scratched m this way, the number being 
at least one more than the number of tests to bo 
made. The different protein reagents are then brought 
into intimate contact with the cutis vera on the different 
sites, one site being left untouched as a control. If the re- 
agent is a fluid, it is sufficient to drop it on the scratcljed 
area; if it is a dry solid, it may be rubbed into the 
scratches with any blunt instrument, e.g. the ^vrong end 
of a match, or dissolved in a slightly alkaline saline 
solution, and so dropped on to the scratch. If the 
protein is caught and dried on filter paper (a favourite 
method of mine) it may be stuck on to the scratched area 
with a drop of alkaline saline, after the manner of a 
child’s “transfer” picture. 

After the protein reagents have been in contiict 
with the tissues for about five minutes, the scrai<cliofl 
areas should be cleared up wherever necessai'y with 
swabs of wool and a little water, removing any blood, 
traces of reagents, paper, etc., which might obscure 
the reaction. This usually begins in about seven 
minutes with an erythematous blush, which surrounds 
the scratched area; following this an urticarial weal 
starting at the scratch, but spreading beyond it into 
the Buraounding skin. If the reaction is strong, the 
urticarial weal may extend for an inch or more 
beyond the scratched area, sending out characteristic 
;^eudopodia beyond even that. Usually, however, 
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and with most types of protein, the urticaria is much 
less, and may not extend beyond the scratched area. 
The reaction is at its height in fifteen or twenty minutes, 
and is usually fading rapidly in half an hoiir. We take 
as a positive reaction either a definite erythematous 
blush, or a d^nite urticarial weal, 01 % better still, both 
of these together. Complete absence of any reaction 
(or a much slighter one) on the control site will prevent 
mistakes arising from dermographia, etc. If the re- 
agent is an unknown one, e.g. extemporized by the 
practitioner (see below), it should be tested on the skin 
of a normal man, to make sure that it is not a general 
irritant. 

The following are accessory or confirmatory methods : 

1. The intradermal .'0*2 c.cm. of the reagent in fluid 
form (which must also be sterile) is injected into the 
thickness of the skin tlirough a fine, sharp needle. 
This gives a more marked erythema and urticaria than 
is given by the dermal method, and so may be used in 
confirmation of a doubtfid reaction. But if the patient 
is very sensitive to the reagent, he may easily receive 
a severe and widespread shook from the portions of 
the reagent which have joined the blood-stream via 
the l 3 nnph. 

2. An ophthalmic reaction may be obtained by drop- 
ping the reagent into the conjunctival sac. This re- 
action also is more delicate than the dermal reaction, 
and quicker to come up (three to five minutes). But 
only one such reaction can be performed, since the other 
eye must be kept as the control. Also the patient 
may possibly be given an uncomfortably sore eye. A 
slight ophthalmic reaction is shown by a tickling of the 
inner corner of the eye, and a reddening of the caruncle. 
A stronger reaction wiU produce sneezing, considerable 
irritation and reddening of the entire conjunctiva. 

3. Reaction by proxy may be carried out in the 
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absence of the patient, if Ms serum can be obtained. 
The serum is separated off from the clot, and say 
O’ 5 c.cm. is injected intradermally into the skin of some 
presumably normal person (e.g. the investigator). The 
reagent to be investigated is then tested on this “sensi- 
tized” area either by the dermal or preferably by the 
intradermal method, when a tjrpical local reaction may 
be obtained. Or the reagent, if sufficiently harmless to 
the normal person, may be injected into the blood- 
stream of the sensitized normal person, and now a 
positive reaction will take on more the appearance of a 
temporary angio-neurotic cedema at the sensitized area. 
This method has inherent limitations, but I myself have 
usefully employed it in clinching a diagnosis of hay 
fever by serum sent through the post. 

WHAT PROTEINS MIGHT WE USEFULLY TEST FOR ? 

Whenever the results of a protein idiopathy are 
detected clinically (e.g. asthma, epilepsy, angio- 
neurotic-oedema, etc.) it is desirable to detect the 
protein causes, if we can, by means of the skin reaction. 
But because all the hundreds of thousands of proteins 
of the a n i m al and vegetable kingdom might con- 
ceivably be acting as irritants, it is clearly impossible 
to test at random. It is necessary to find out what 
types of proteins are at all likely to be at fault. Occa- 
sionally the patient can tell you straight away that he 
has, e.g. hay fever, horse asthma, egg-sickness, etc., 
and it is only necessarj’^ to confirm this by a direct test 
with, in th^e instances, grass pollen, horse dandruff, 
and wMte of egg respectively. Frequently, however, 
the patient can give no direct help, and it is highly 
nec^sary to get a clear idea as to what proteins to test 
for, by thorough preliminary cross-questioning. There 
is no space here to give any such questionnaire (which 
may v®py weU last for an hour or more), but as samples 
^ qu^iaoQs point^g to particular proteins I might 
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instance : In what month of the year do the attacks 
come on ? At what hour of the day ? In what dis- 
tricts, etc. ? The majority of proteins cannot be tested 
for, or very doubtfully. These include all the infecting 
bacteria, e.g. in bronchial or uitestinal asthma ; also all 
the spores of motdds and higher fungi, and this field is 
too vast to have been worked out as yet by the botanists. 

WHAT PEOTBIN REAGENTS SHALL WE USB ? 

The reagents should be chemically identical with the 
foreign substances which are causing the symptoms in 
the patients; these various animal and vegetable 
substances need no preparation to make them produce 
a skin reaction. Any “preparation” of proteins will 
only be in the direction of making them keep well and 
for convenience in storage. If a man is food-sensitive 
a sample of the food in question will give a good 
reaction. Any grass pollen will detect hay fever in the 
same way. A general practitioner had better begin 
by investigating in a small way with reagents culled 
from the kitchen or the world at large; frequently, 
almost usually, reactions obtained in this way are more 
definite and easier to read than reactions obtained 
with substances bought from a wholesale chemist. 
I, myself, have obtained sharp diagnostic reactions 
with the “home supply” protein on a patient who had 
given no reaction at all with proteins bought from a 
number of the best-known wholesale chemists ; but in 
dealing with a reagent previously unknown to him, the 
investigator must remember to test it on a normal 
person first, as explained under the heading of technique. 

The expert on this subject who may ivish to test a 
number of patients at a moment’s notice must, however, 
fall back on a set of proteins. A number of such sets 
are on the market put up as well as they can be for 
keeping, and there is not much to choose between them. 
Or he may prefer to make some at least of his own 

77 



THE PRACTITIONER 


prepaxatioas. There is one direction in which the “set 
of proteins” has the advantage. Groups of proteins 
from various sources can be mixed together into one 
reagent in order to test for a group of protein idio- 
pathies, e.g. scurf from the skin of all the common 
domestic animals; proteins from aU the commoner 
meat substances; all the farinaceous foods, etc. But 
it will be found that it is seldom of any use to test 
completely at random in this way. 

WHAT DOES A POSITIVE OE NEGATIVE SKIN EEACTION 

MEAN ? 

If no reaction is obtained, this may be because the 
person is not sensitive to that particular reagent; 
but there may be other explanations. The reagent 
may have been spoilt in preparation ; or it may belong 
to a group of proteins which give only slight or very 
doubtful reactions, e.g. the bacteria, moulds, and 
fungi in general, as mentioned above. 

If a positive reaction is obtained under suitable 
controls, then the patient is sensitive to that particular 
protein, but this sensitization may be quite, or com- 
paratively, unimportant as the cause of Ms illness. 

Even after a dozen positive reactions have been 
obtained, there may yet be other and more important 
sensitizations which have not been detected or sus- 
pected. For example, it is no good to tell a man that 
his persistent asthma, urticaria, etc., is caused by 
eating— to take random examples— bananas, to- 
matoes or lobster, when the man has suspected and 
-persistently avoided such food for years. It is useless 
to 'ascribe a rhinorrhoea m mid-winter to hay fever, 
merely because the patient shows a positive dermal 
reaction to the pollen of the grasses. 

^ Here the dgmfioanoe is merely that the patient is 
liable to mndom protein sensitivenesses, and the 
impcatant ones may be not easily tested for, e.g. 
micsoMc. 
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Skin Reactions in 
Diphtheria, Scarlet Fever, 
and Tuberculosis. 

By a. B. PORTEOUS, M.D., B.S., D.RH. 

Assistant Clinical Bacteriologist, and Tuberculosis Officer, St. Mary^s 
Hospital ; Hon. Bacteriologist, St. Marylebone General Dispensary. 

SCHICK TEST. 

I N 1907 Romer first used the intradermal reaction 
in guinea-pigs in carrying out virulence tests in 
diphtheria. This teclmique was supplemented by 
Miohiels and Schick in 1913, who introduced the test 
known as the Schick Test, which has now been used 
clinically in many thousands of cases, in order to 
gauge in man the susceptibility or otherwise to 
diphtheria toxin. 

It consists in inoculating into the skin of the subject 
a small measured dose of toxin, and observing what, 
if any, local reaction occurs. If no local reaction is 
produced, it is argued that the mjected toxin has been 
neutralized by the patient’s serum, and that the serum 
contains antitoxin, the amount of antitoxm being 
measurable by the amount of toxin injected. 

The test is as follows : 

The toxin is a six-day culture in sugar-free broth, 
filtered and allowed to stand 18 months to stabilize. 
The minimal lethal dose (m.l.d.) is estimated in the 
usual way. When required for the test a dilution is 
made so that one-fiftieth m.l.d. is contained in 0 • 2 c.om. 
This diluted toxin must be used fresh, as it is not 
reliable after twenty-four hours, A part of the diluted 
toxin is heated to 70° C. for five minutes, and is used 
as a control. In the test, 0‘2 c.om. is injected very 
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caxefxilly intradennally, using an iaooulation syringe 
v?ith a fine needle. The best site is the flexor aspect 
of the forearm. A small white wheal will arise showing 
pits caused by hair follicles and sweat glands. The 
control test is carried out on the corresponding spot 
on the other arm. A second syringe is used for this, 
and 0’2 c.cm. of the heated toxin is injected here. 

Four types of reaction are obtained : 

(1) Negative . — ^Both arms show after twenty-four 
hours nothing except a spot where the needle was 
inserted, or perhaps a small pink coloration, which 
soon fades. 

(2) Positive . — ^The control arm is as in (1), but on 
the test arm, after twenty-four to thirty *sis hours, a red 
flush begins to appear. It is half to one inch in dia- 
meter, and is at its maximum in four days, gradually 
fading into a brown discoloration on which small 
scales may appear. Pigmentation may remain for 
weeks. Occasionally the positive reaction does not 
appear until the third day. 

(3) Negative and Psevdo-Peaction . — ^This is a red 
flush with dark centre, less circumscribed than the 
positive reaction. It develops rapidly in twenty-four 
hours, and is equal on both arms. It has mostly faded 
by the fourth day, and may leave behind pigmentation 
with a certain amount of desquamation. 

(4) Positive and Pseudo-Reaction (combined). — ^The 
pseudo effect develops a red flush with deeper centre 
on both arms, and as this fades the positive emerges 
on the test arm as a much larger flush with a dark 
centre, which goes on to pigmentation and desquama- 
tion. The control reaction has meanwhile faded. The 
readings are most distinctive between the fourth and 
seventh days. The combined reaction is comparatively 
uncommon. 

The patient is Immune if the reaction is Negative or 
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Negative and Pseudo. 

The patient is Susceptible if the reaction is Positive 
or Combined. 

Michiels and Schick estimated that after inoculation 
of their standard quantity of toxin (one-fiftieth m.l.d. 
in the test), that to give a negative reaction at least 
one-thirtieth unit of antitoxiu per c.cm. was present. 
Much more antitoxm was often found even up to 
ten units. Later work shows that, as ordinarily carried 
out, Schick’s Test reveals the presence of about one- 
fortieth to one-sixtieth unit of antitoxin per c.cm., and 
a negative case is assumed to have at least this amount 
to be iromune. 

The pseudo element in these reactions is not yet 
explained — suffice it to say that it is thought by some 
to be an “allergic reaction” owing to a previous 
sensitization to bacillary proteins in , the toxin. It is 
inseparable from the toxin moiety even by fractional 
distillation and precipitation continued until 99 per 
cent, of the nitrogen present has been got rid of. It 
does not occur in animals. 


Table I. 

The Schick Test cA Differerit Age Groups (Park), 

Age. 

Sohiok Positive. 

0- 3 months .... 

Per cent. 

15 

a- 8 * „ - - - - 

SQ 

6-12 „ ... - 

60 

1- 2 yeaa* .... 

70 

2- 3 „ .... 

60 

3-5 „ .... 

40 

5—10 ,, .... 

30 

10-20 „ .... 

20 

Over 20 „ .... 

15 


As regards susceptibility to diphtheria amongst 
children, it may be stated broadly that there is a certain 
passively transmitted immunity m infants under one 
year, due to inheritance of antitoxin from the mother; 
between two and five years there is a distract loss of 
immunity, which increases again in children of school 
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age. Thiei latter increase is no doubt due to the ohildreii 
acquiring small infections from their neighbours, not, 
however, in sufficient amount to cause disease, with 
consequent development of antitoxin in their systems. 

Active Immunization is carried out by the injection 
of a toxin-antitoxin mixture of a definite strength. Tho 
usual dosage is three injections of one c.om. at weekly 
intervals, and the Schick positive child is often by this 
means rendered Schick negative. Re-testing and, if 
necessary, re-inoculation may be done three or six 
months later. 

As the toxin-antitoxin mixture has not proved safe 
in certain instances an important modification has been 
described by Glennie, Hopkins, and Pope, in which 
the diphtheria toxin is rendered non-toxic by tho 
agency of formaldehyde. The toxoid-antitoxin mix- 
ture resulting is a very good immunizing agent, and is 
entirely atoxic to guinea-pigs. 

Results from the Injection of Toxin-arditoxin . — 
Wholesale immunization of susceptible school-children 
has been carried out by Park, who, in 1922, published 
figures showing that of 90,000 Schick-tested, immunized, 
and treated school-children, fourteen got diphtheria, 
whilst of a similar number not tested or treated fifty-six 
got diphtheria. This showed a reduction in the number 
of eases of 75 per cent., and it is hoped that even better 
results wiU accrue as methods improve. Very good 
results are reported from Birmingham and Bristol in 
the immunization of hospital nurses. In London the 
Borough of Holbom is treating school-children in this 
country under the direction of Dr. Hutt. 

In this country it has been found by R. A. O’Brien 
that in poorer class children 70 per cent, are Schick 
negative when of school age, whilst in a private school, 
where children are protected from infection and the 
resulting small doses of toxin, little or no “natural” 
immunity is devdoped, and so only about 30 per cent, 
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are found to be Schick negative. Poxther, where 
no natural i mm unity exists already as in the better 
class school - children, the “primary response” to 
inoculation is slow and feeble, whereas a similar 
dose win elicit a rapid and abundant production of 
antitoxin in those children who have already some 
antitoxin in their blood, even a minute amount 
(“secondary response”). 

Another application of the Schick Test is in the 
climcal diagnosis of diphtheria. A true case of 
diphtheria will have a positive Schick reaction. A 
carrier of virulent diphtheria bacilli will have a 
negative reaction. 


DICK TEST. 

This test is used to demonstrate susceptibility or 
otherwise to the toxin of scarlet fever in the same way 
as the Schick Test in diphtheria. 

Briefly the theory is that scarlet fever is caused by 
the circulation in the blood of the toxin of a specific 
hsemoljljic streptococcus. The microbe does not invade 
the blood-stream, but remains in the pharynx, or 
wound, or elsewhere, as in the case of diphtheria. The 
toxin causes the development of an antitoxin, this 
is demonstrable in the serum of convalescents. Im- 
munity is developed to this toxin, but not to the 
bacteria themselves, hence the occurrence of mas- 
toiditis, abscesses, and other streptococcal manifesta- 
tions as sequelae of scarlet fever, even though the 
patient has recovered from the scarlatinal toxaemia. 

The rash and fever are due to the toxin, and injec- 
tion of the sterilized toxin will produce these symptoms 
in man, but will fail to produce them where antitoxic 
immumty has previously been produced by the disease. 

The earliest work on this subject was reported by 
Moser in 1902. He isolated streptococci from the 
throats of scarlet-fever cases, and injected homes with 
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thase living organisms together with the broth they 
were grown in. He thus obtained a curative serum 
and reported good results. 

Savchenko in 1905 obtained a strong toxin from the 
filtered broth, and also a serum with both antitoxic 
and streptococcal bactericidal properties. 

Gabritschewsky in 1907 vaccinated children suc- 
cessfully with a vaccine containing the toxin and bodies 
of streptococci obtained from scarlet fever. 

The work of the Dicks, Dochez, Mervyn Gordon, 
etc. in the last two or three years has led us to appre- 
ciate this early work at its true value, which hitherto 
had gone almost unrecognized. 

In October 1923 the Dicks first inoculated five 
volunteers with a streptococcus culture from a case of 
scarlet fever. One of them developed the disease. At 
the same time the throats of five others were inoculated 
with the filtrate of a broth culture. No disease de- 
veloped. These five were then treated with the 
streptococcus culture, and one of them developed the 
disease. This showed that the active agent was not 
a filta:*able virus attached to the microbes. The Dicks 
next worked at the toxin already discovered by 
Savchenko and Gabritschewsky, and the Dick Tost 
was the result. 

Dich Test.—ThQ toxin is used in a dilution of 1 in 
1,000, and is standardized by intracutaneous tests in a 
susceptible human being, as it has little ofl’ect on 
animals. 

0-1 or 0-2 o.cm. of the dilution is injected intra- 
cutaneously, the technique being the same as in the 
Schick Test. The control is the same dilution of, toxin 
heated for one hour in a water bath at 100° C., and this 
is injected into the other arm. 

The reactions which r^ult are much the same as in 
the Schick Test, including the occurrence of a pseudo- 
reaoiaon. The positive flush appears much earlier than 
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in the Schick Test, being at its maximum in twenty-four 
hours, and fading after forty-eight hours. 

It is possible by methods described by Huntoon to 
separate most of the protein constituents from the 
toxin, so that fewer pseudo-reactions result in the Dick 
Test. The toxin is not a globulin but comes down with 
the higher albumin fraction and is digested by trypsin. 
As in the case of diphtheria, a toxoid is being prepared 
similar to that reported by Gleimie and Hopkins. 

Zingher has reported on 7,700 healthy persons of all 
ages tested by this test. There is a close similarity to 
the Schick Test in the percentage of positive reactions 
in the various age groups. 

Table II. 

Tlie jfUch Test at Dijferent Age Groves {Zingher). 


Age. 


Total Tested. 

Positive. 
Per cent. 

0- 6 months 

• 

29 - 

- 44-8 

«-12 „ 

- 

62 - 

- 66-3 

1- 2 years 

- 

233 - 

- 71-6 

2-3 „ 

- 

204 - 

- 64-2 

3-4 „ 

- 

241 - 

- 60*6 

4-6 „ 

- 

264 - 

- 48-4 

5-10 „ 

- 

- 1,956 - 

- 33-6 

10-15 „ 

- 

- 2,965 - 

- 22-8 

15-20 „ 


981 - 

- 10-8 

20 years up 

- 

776 - 

- 14-4 


Total 

- 7,700 

29-2 


Infants under a year old show a much higher pro- 
portion of negative reactions than those between one 
and two years, presumably on account of transmitted 
antitoxin from the mothers. Zingher obtained anti- 
toxin from the umbilical cords in four cases where 
mother and child were both negative. In two oases 
where no antitoxin was obtained, both mother and 
child were Dick positive. 

. In the lower-class schools about three times as many 
were Dick negative as in the higher-class schools. 

The Dick Test is positive in patients suffering from 
the disease, for the first three days ; it then gradually 
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diminishes and is negative at about the time of 
defervescence. Zingher holds that if a case diagnosed 
as scarlet fever maintains a strong Dick positive for 
seven or eight days, it is probably not scarlet fever. 

The test is not so reliable as the Schick Test afc 
present, and as R. A. O’Brien points out, in England 
only 70-90 per cent, of cases give a positive reaction 
with one-thousandth toxin. 

Schultz Charlton Bmetion . — ^If 1 c.cm. of a diluted 
convalescent serum be injected intradennally into the 
red rash of a scarlet fever patient, a blanching appears 
in an area several c.cm. in diameter. This result is 
due to the action of the antitoxin on the specific toxin of 
scarlet fever. The same result is obtained from the 
injection of antitoxic serum from the horse, and this 
reaction is one of the means used in the standardization 
of antitoxin. 

Immunization . — ^An antitoxic serum has been pre- 
pared by Dochez and also by the Dicks. Good 
therapeutic results are reported, but large amounts of 
the serum must be given (40 c.cm.) and as early in 
the disease as possible. Antitoxin is useless after the 
rash has disappeared and has no effect on sequelae due 
to sepsis. It is given intramuscularly in moderate 
cases, and intravenously in severe ones. A second dose 
may be necessary. 

Active Immunization is carried out by the injection of 
toxiu. The scarlet fever toxin is much less injurious to 
the local tissues than the diphtheria toxin, so that there 
is no need to add antitoxin. It is standardized aocord- 
to skin doses worked out on a susceptible human. 
The most suitable dose varies with conditions, as less is 
^ven when epidemics are prevalent. This is because 
rash^ may occur through the injection of the toxin, 
and so lead to coixfusion with actual cases. 

The Dicks advise three doses, of 500 skin units for 
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th* first, 1,600 for the second, and considerably more 
for the third. 

Intradermal Gutaneom Reactions in Tuberculosis . — 
There is a considerable analogy between the tests 
already described and the Von Krquet Reaction in 
tuberculosis. Von Pirquet, in 1908, described his method 
of abrading the mucous layer of the sMn without draw- 
ing blood. Moro worked out a method of obtaining 
a cutaneous reaction on the skin by rubbing in an oint- 
ment of Koch’s old tuberculin in lanolin. Mendel and 
Romer worked on the reaction of tuberculin injected 
intracutaneously. 

But the drawback to aU these tests in the human 
subject has been that of too great sensitiveness, and 
that the greater part of the population showed signs of 
susceptibihty to the specific tuberculin. 

The problem was to find a test by which activity of 
disease even in an early stage could be differentiated 
from the more common non-active or passive stage. 

Working on the assumption that the amount of 
activity of the disease present at any time is reflected in 
the degree of tuberculin sensitiveness demonstrable, 
several attempts have been made to devise a quantita- 
tive cutaneous tuberculin test, notably by Ellermann 
and Erlandsen, White and Van Norman, Morland, and 
Ellis. 

Ellermann and Erlandsen’s method as modified by 
Morland consisted in the use of four dilutions of old 
tuberoulitt (T), viz. 64, 16, 4, and 1 per cent. Four 
scarifications were made with the Von Pirquet scarifier 
on the skin of the forearm and the dilutions applied, 
the weakest being nearest the hand so that a stronger 
dilution should not be carried up by the lymphatics to 
a proximal spot and vitiate the result. The resulting 
papules were measured, and also the difference in 
sizes were noted. By reference to a table of sensitive- 
ness a figure was arrived at for each case. A clinical 
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significance was attached to those results which gare 
more than a certain numerical “sensitiveness value.” 
Other methods using dilutions of T. and also P.T.O. 
(bovine), in strengths from 0*1 to 100 per cent., have 
been claimed as reliable by their authors. 

It may be said, however, that no reliable differences 
between human and bovine tuberculosis can be elicited 
by these tests (Gauvain), and also that a really 
satisfactory quanti-outaneous method for the diagnosis 
of active tuberculosis as opposed to latent tuberculous 
disease is yet to find. A negative result is of value.' 
"Von Pirquet concluded, as a result of his clinical and 
autopsy experience, that a positive cutaneous reaction 
in a child under two years old points to the existence of 
an active process, as latent foci are rare at that age. 
He recommends the test for the diagnosis of tuberculosis 
in early life. 

The relation of the tuberculin reaction to the specific 
infiammation of animals immunized against foreign 
protein is not wholly clear. It is probable that the 
tuberculin reaction is referable to an antibody present 
in the tuberculous animal (Opie). In support of this 
several observers have claimed that animals may be 
rendered sensitive to tuberculin by injection of the 
serum of tuberculous animals, but others have failed to 
bring about this passive tzransfer of hypersusoeptibillty. 

Sera from patients tolerant to large doses of tuber- 
culin possess the power of neutralizing tuberculin in 
certain dilutions. 

As now performed, the test should be regarded as 
additional evidence to be taken with clinical signs, 
history, etc. 

The following fallacies must be borne in mind : 

(1) The reaction tends to disappear in advanced 
oases and in rapid miliary tuberculosis. 

(2) It is absent in measles for the first ten days, and 
in oertain other acute conditions. 
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Some Pitfalls in Medical 
Diagnosis. 

By SIE BRUCE BRUCE-PORTER, K.B.E., C.M.Q., M.D. 

P ROBABLY three-fourths of the medical pro- 
fession to-day are found in the ranks of the 
general practitioners, who are essentially the 
most important group. They see the patient as a 
whole. They are acquainted with his personality and 
surroundings, and should decide which specialist be 
called in to assist in the care of a difficult case. They 
must, in a measure, protect the patient from the real 
danger which may be threatened in some cases by 
the narrower view of the unsuitable specialist. 

They should be the real diagnosticians, prepared and 
qualified to weigh the evidence and the opinions of 
various specialists. An error in diagnosis, therefore, 
on their part may prove a very serious matter for 
the patient, and their responsibility is correspondingly 
great. In the space allotted to me in this Special 
Number of The Pbaotitioneb I hope to point out the 
manner in which some of the more common mistakes 
in diagnosis are made. 

Those of the younger members of the profession are 
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often due to the fact that their clinical experience 
has been acquired almost entirely in the wards of 
hospitals filled with rare or serious cases, patients 
in the later and more advanced stages of illness. 
They are, therefore, apt to look for rarer causes to 
explain symptoms rather than the simpler and more 
common ones, when they enter private practice and are 
consulted for early symptoms of common diseases. 

The older men are apt, in the pressure of work, to 
give less time to consideration of a case than they 
should, trusting to snapshot diagnosis without proper 
and detailed examination of the patient. During the 
last twenty-five years in which I have been engaged in 
private practice, the cases wherein I have found errors 
in diagnosis have almost invariably been due to want 
of complete examination, and I propose to illustrate 
my remarks from cases to be found in my records. 

The first examination of a patient should include 
his previous medical history and his mode of life, 
especially as to food and work. The physical examina- 
tion should be as complete as possible. 

Beginning with the teeth: If artificial dentures are 
being worn, they should be removed and the gums 
examined for stumps. I have repeatedly found a 
complete upper set hiding a large number of septic 
roots. In one case the patient was having vaccine 
administered for arthritis, and in another was taking 
iron for ansemia. Crowned or capped teeth or oven 
those not obviously dead may have abscesses at the 
roots, and the X-rays may be the only way of dis- 
covering them; X-rays should be used much more 
frequently than the case at present. 

Some yeaiB ago a patient -was brought to consult me. She had 
be^ sent to London to have lessons in Braille, as her sight was 
failing more rapidly than age would account for. She had been told 
that she was going Wind. X-rays showed numerous infected roots, 
and when ihese were removed the retiniias due to sepsis cleared up, 
and her vMon improved so that the lessons in Braflle have never 
been required. 
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Digestive derangements are often due to failure to 
keep the bowel clear. Yet how frequently do we find 
that the abdomen has not been examined. 

When a patient says that the bowel acts every day it 
may be true, but the colon may, nevertheless, be loaded. 
A simple test I use is to give a few charcoal lozenges 
after breakfast one morning, and ask for a report as to 
when the black colour appears in the motion, and for 
Jiow long it continues. Often in patients who are satis- 
fied that there has been a regular daily action I find 
the action is one or two days late. 

“Growth” in the abdomen is not an uncommon 
diagnosis given to a patient who complains of dis- 
comfort and diarrhoea, in whom a lump is found on 
examination. Naturally other opinions are sought, and 
when a couple of enemata clear out the tumour, the 
family doctor’s reputation may go with it. On the 
other hand, there may be irregular action of the bowel ; 
mahgnant disease of the rectum is often overlooked 
till too late for removal, because the patient has not 
been examined per rectum. In these days of travel, 
and especially when so many served overseas during 
the great war, careful microscopical examination of stools 
from patients suffering from diarrhoea is important, as 
dysentery or intestinal parasites may be the cause of it. 

Repeated bilious attacks in children due to inflam- 
mation of the appendix are too often allowed to pass 
on to abscess formation and death, because the diag- 
nosis of “chill on the liver” has been taken as a serious 
one. AU bilious attacks occurring at rather lengthy 
intervals in children should be investigated as possible 
appendicitis. The number of adults who to-day suffer 
from chronic indigestion as a result of appendicitis ha 
childhood is legion. 

Examination of the chest should never be made 
through the clothes. It is tragic to find a patient, who 
has been taking cough mixture for many months for 
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an irritating oough, has a bulging sternum due to an 
aortic aneurism. The common habit of pulling up the 
shirt does not give sufficient chest exposure, as in 
several cases within my knowledge where this has been 
done the seat of the trouble has been covered. In one 
case the isthmus of the thyroid was enlarged and 
pressing on the trachea, and in another a pulsating 
aneurism was to be seen in the second interspace. 

Neglect to make use of X-rays in the examination 
of the chest in patients complaining of pain in that 
region has been the cause of failure to recognize 
several cases of aortic aneurism. When so simple a 
method of correct diagnosis exists, it is sad to know so 
many cases of this condition stUl await discovery in 
the post-mortem room. Examination of sputum 
should be the rule in every case of cough, no matter 
what the age of the patient; there is no age at wliicii 
tubercle bacilli may not be found, and neglect to dis- 
cover them in cases of active tubercle baoiQi is serious, 
not only to the patient, but also to those living in 
contact with him. 

Recently I saw a lady, 74 years of age, who was said to suffer 
from winter cough, and who assured me her temperature was 
normal, but whose sputum, I found, was teeming with tubercle 
baoilh : her temperature, it is true, was only just above normal at 
its highest, but the variation below normal was enough to show 
quite an irregular temperature when the chart was held upside down. 

Failure to exam in e the urine may result in grave 
danger to the life of the patient and to the reputation 
of the doctor. 

One of the most tragic oases I can call to mind was that of a lady 
who consulted me for noises in the head and double vision, which 
she thou^t rather amusing. She was months pregnant, and her 
medicail attendant had not onoe examined her urine during her 
pr^ancy. She could not understand why I wished a specimen sent 
me at once as she was sure there could be nothing wrong with her 
kidneys as “she was up frequently during the night passing urine.” 
!Hie urine became sohd in the test tube on boiling. I passed her 
at onoe to her obstetnoians, and in spite of everythins! thev could do 
she died during labour which set in 24 hours later. 

Anothw patient, a boy at one of our public schools (which 
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incidentally does not have a regular school medical officer), was 
brought to me by his mother because she was anxious about him. 
He was losing weight and avoided games. He had been given a 
severe talking to by the doctor and also a tonic. There was nothing 
in his physical condition to explain the reason for his loss in weight, 
but an examination of his urine showed he was suffering from 
diabetes, the urine being loaded with sugar, and acetone was 
present in considerable quantity. 

When dealing with cases of frequency of micturition, 
it is well to examine the abdomen carefully, to exclude 
the possibility of overflow from a distended bladder, 
and even when no very definite increase in dullness can 
be made out it is wise to pass a catheter, especially in 
cases of locomotor ataxia. I have on more than one 
occasion found the bladder distended up to the level 
of the umbilicus in such cases. 

Another class of case is the elderly woman with cys> 
tocele. Recently I met with a patient who complained 
of frequency, and whose residual urine was 16 ozs. 

Enlarged prostate may cause overdistension even 
when the size of the gland, as felt per rectum, may not 
be very great. 

(Edema of feet and ankles is another condition in 
which neglect to examine the legs from the feet to the 
groin may cause chagrin to the doctor. I will give 
three examples : — 

The first was an officer from India, who was thought by some to 
have cardiac weakness, but examination up to the femoral ring 
revealed the cause. He had suffered from bubonic plague in 
Poona, and the bubos had been freely opened ; the lymphatics were 
involved in the soar — ^the swelling was lymphatic. 

The next case was that of a lady who had been treated in Germany 
for swelling of feet and ankles by being kept in bed for a month and 
given cardiac tonics. As she did not improve she decided to return 
to England. Examination of the abdomen revealed an impacted 
fibroid as the cause. Her heart was quite normal, and removal of 
the fibroid brought about recovery. 

The third case is even more interesting. The patient, an active 
man of over 70 years, was in a state of considerable anxiety when he 
came to see me. He gave his own diagnosis as dropsy. There was 
swelling of both anMes, but the right was definitely the more 
swollen, and this suggested the possibility of an abdominal growth; 
but following my usual plan of tracing the swelling upwards, I foimd 
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that he was wealing a single truss with a very powerful spring. It had 
been fitted by an ordinary instrument maker, and the pressure of 
the pad on the femoral vein was the cause of the swelling. A 
properly fitted truss was sufficient treatment to euro tluj case. 

Fainting attacks are almost always treated as duo 
to cardiac weakness, whereas a few questions will 
often elicit the important point that the patient Xaini cd 
when sitting in an easy chair or even when in bed, and 
that the fainting was an epileptic attack. 

In patients from the tropics it is a mistake to treat 
everyone who has an attack of fever as though it were 
due to malaria, and to give quinine. I make it a rule to 
have a blood examination in every such case, and unless 
the parasite be found, or a mai'ked increase in tho 
mononuclear count be reported, I withhold quinine 
and seek some other cause for the fever. \\’'hpn a 
woman comes to consult a doctor for some seemingly 
trifling ailment, this is often merely an excuse to got the 
doctor’s opinion ; the real reason is some hidden fear 
of cancer, and she hopes a complete examination will 
be made and her fear dispelled. The breasts can bo 
examined as if feeling the heart’s impulse or chest 
expansion, and when found normal, she may bo told 
there is no cause for anxiety on that head. 

An inquiry into the habits, especially of feeding, will 
surprise many. The number of people who cat cxochm 
of meat and shortage of vegetables is amazing, and 
they even seem proud of their folly. They eat moat 
in excess because they Hko it, and they do not drink 
water because they claim that they are never thirsty. 
Unless faulty dietary he corrected they may swallow 
the contents of a chemist’s shop without being in the 
least benefited. Especially is this the ease in patients 
suffering from rheumatism and digestive disturbances. 

Finally, another cause of error is accepting as 
correct a diagnosis brought by the patient without 
confirming it by independent examination, as these 
diagnoses are often made by lay friends. 
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The Difficulty of Accurate 
Diagnosis. 

By sir THOMAS MYLES, C.B., M.D., E.R.C.SI. 
Surgeon, Richmond Hospital, Dublin ; Professor of Pathology, Royal 
College of Surgeons in Ireland, etc, 

T he tendency of to-day, among lay follt and 
the members of the medical profession alike, is 
to speak and write somewhat boastfully of the 
great progress medicine and surgery have made in 
recent years. As a result of this development many 
people are under the impression that in both surgery 
and medicine everything, in the words of the immortal 
Pangloss, is for the best in the best of aU possible 
worlds. 

Undoubtedly treatment both medical and surgical 
has made giant strides in the last twenty years, but 
in spite of all the aids that modem science has placed 
at our disposition, I doubt very much if accuracy of 
diagnosis has kept pace with treatment. Once an 
accurate diagnosis is made, surgery and medicine can be 
relied upon to give the patient the very best and latest 
developments in the way of treatment. 

But, in truth, is accurate diagnosis the rule or the 
exception ? In all humility, and without wishing to 
exaggerate in any way, after more than forty years’ 
experience of work in large hospitals I am inclined to 
believe that accuracy of diagnosis is less common than 
we are apt to imagine. Very little reflection wiU show 
that this must be so, and that it is unfair to attribute 
blame to those of us who are responsible for these 
mistakes in diagnosis. 

Let us consider, for the present, some cases of injury, 
surgical cases of disease having already been discussed, 
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Every surgeon is exposed in the practice of his profes- 
sion to the risk of finding himself in a Court of Justice 
charged with lack of skill or care because he failed to 
make a correct diagnosis in a case of extreme difficulty, 
or because the treatment was proved afterwards not 
to have been the most efficient or suitable for the 
attainment of the object aimed at. Every practitioner 
is subject to the danger of hearing his intelligence and 
skill belittled by opposing counsel who, having read 
up the subject the night before, gives free rein to his 
imagination, and untrammelled by any responsibility 
can dogmatize on questions regarding which medical 
men of ripe experience have doubts and hesitations. 

Accuracy of diagnosis is, in my opinion, not only 
difficult, but impossible in many cases, and this diffi- 
culty or impossibility is inherent in the nature of the 
case itself. Let me give a few examples by way of 
illustration. 

Case 1. — man was brought into the Richmond Hospital with 
the following history : With t&ee other men he had been working at 
a hand winch, which was discharging grain in sacks from a ship. 
On this winch was a control brake m^e by the simple expedient of 
winding a rope a couple of times around the drum. The end of this 
rope was held by the foreman, and when the bags of grain were in 
position over the waggon, by easing the tension of the rope they 
were lowered gently into the waggon. Unfortunately this rope got 
worn and frayed, and when the bags of grain, weighing about 300 lbs. 
or more, were at the highest point of elevation, the brake rope parted, 
and the bags falling rapidly imparted a tremendous velocity to the 
revolving handles of the winch, one of which struck one of the men a 
violent blow on the left side of the anterior abdominal wall, Mod 
him in the air and hurled him backwards some feet on to the deck. 
He was picked up in a state of collapse and brought to hospital. 
On admission, in addition to the symptoms of profound shook, ho 
had a swelling in the abdominal wall about four inches in length, 
and two in width, a couple of inches above Poupart's ligament and 
parallel to it. When he had rallied, a further examination was made. 
He was found to be t 3 niipanitic, the whole abdomen tender, and the 
swelling h^ an impulse on coughing, though dull on light percussion. 
The swelling was diagnosed to be a traumatic ventral hernia and 
pl^ration ^vised. This was undertaken some five hours after the 
bafuiy, and to the astonishment of all present the swelling proved to 
te a large lipoma, lying behind the e:^mal oblique muscle, and on 
me mtemal oblique. Some processes extended through the latter 
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muscle and spread themselTes out on the transversalis* When the 
tumour was completely removed, the incision was carried through 
the.transversalis and a large subperitoneal hsematoma was exposed. 
On opening the peritoneum, all within was found to be perfectly 
normal. The patient made an uneventful recovery. 

Case 2. — woman of about forty years of age was admitted to 
hospital in great pain with persistent vomiting. On examination a 
swelling was seen and felt in the right inguinal region. This swelling 
was dull on percussion, had no impulse on coughing, but was tender 
to the touch. It was irreducible. The abdomen was somewhat 
distended, her temperature subnormal, her pulse feeble, and her ex- 
tremities cold . A diagnosis of strangulated inguinal hernia was made, 
and after some stimulating treatment she was brought to the theatre 
and operated on. Instead of a hernia, a fairly large encysted 
hydrocele of the canal of Nuck was exposed. Next day the explana- 
tion was forthcoming. It appears that the lady had taken more 
alcohol than was good for her, that her husband on returning from 
his work, angry at her condition and not finding his supper ready, 
took the law into his own hands and had given his unworthy spouse 
a severe beating. This she naturally concealed from us. The 
vomiting was probably due to the combined effects of the alcohol 
and the beating, the latter accounting also for local tenderness and 
tympany. 

Case 3. — ^A stout woman of about fifty years of age was accident- 
ally knocked down in the street by colliding with a horse and car. 
She was brought to hospital complaining of great pain in the left 
hip and left gluteal region. There was no shortening, no obvious 
deformity, but owing to her obesity and huge limbs, palpation of the 
injured area gave little information. After a few days all her 
symptoms seemed to have disappeared, but to make sure that we 
had not missed either a fracture or a dislocation she was put under 
ether and carefully examined by the entire surgical staff. The limb 
moved freely in every direction, no crepitus could be elicited and no 
shortening could be detected either when the legs were fully ex- 
tended, or when the level of the knees was compared with the hip 
and knee joints both flexed to 90 degrees. Tliis method of com- 
parison will give useful information in cases of so-called sciatic 
dislocation of hip. The X-rays had not reached us at the time I 
speak of. Having satisfled oumelves that we had overlooked 
nothing in our examination, the patient was sent home a few days 
afterwards. 

Some flve months later a senior colleague who had been called 
to the lady brought me to see her. She had now an obvious 
dislocation on the dorsum ilii. The most plausible explanation of the 
mystery that occurs to me is that the lady had sustained a fracture 
of the rim of the acetabulum without displacement, that subse- 
quently being encouraged by our collective assurance that she had 
neither a fracture nor a didooation, she began to make use of the 
limb both too freely and too soon. As a result the fragment of 
the rim of the acetabulum had given way under her great weight, 
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and the head of the femur, no longer supported, had escaped on 
to the dorsum ilii. 

It is sad to think that in this case, if we had not been 
rendered so confident by onr prolonged and careful 
examination under an anaesthetic that she had sustained 
no serious injury, and had merely kept her in bed 
for three or four weeks, her hip would never hare 
been deformed, and she would not have spent the latter 
days of her life under the mental and physical burthen 
of a lame and deformed hip. 

Shoulder- joint injuries are peculiarly liable to errors 
in diagnosis. In aU of these cases there are certain 
common s3miptoms : pain, great swelling, loss of 
power, local tenderness. Accurate measurements arc 
impossible. 

To the inexperienced it seems impossible for an 
intelligent man to fail to diagnose the existence of a 
dislocation or a fracture in proximity to the joint. To 
those of us who have seen these cases within the first 
twenty “four hours after the injury the failure is quite 
comprehensible. The great swelling, the intense pain, 
the inability or the unwillingness of the patient to 
submit to the necessary manipulation of the limb, the 
very natural aversion of the medical man to add any- 
thing to the patient’s sufferings, coupled with the great 
bulk of the Hmb in fat people, render accurate diagnoHis 
very difficult. An X-ray examination will, of course, 
clear up the diagnosis, but that method of examination 
is not always available, and the practitioner in charge 
of such cases is often severely and unjustly censured 
by people ignorant of their own ignorance. 

The classical example of erroneous diagnosis is that 
in which the surgeon in opening what he believes to be 
an abscess in the popUteal space opens into an aneurism 
instead. The writer has had no such experience him- 
self, but he once had a case of a parallel character. 

Case 4 . — A young man, very active and a great walker, called one 
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day, complaining of a painful swelling on the dorsnm of his foot. A 
few days before he had taken a very long walk over the Wicklow 
Mountains, and when jumping down from a bank he felt a sudden 
pain in the foot. This did not last long and did not prevent his 
walking twelve or fifteen miles before he reached home. On the 
following day the pain was slight and he was able to attend to his 
business. The day before I saw him the swelling had increased in 
size and had become red and tender. He felt somewhat sick and out 
of sorts, but walked to his ofiSce as usual. The next day the 
swelling and pain increased and he came to see me. 

On the dorsum of the foot over the anterior end of the scaiDhoid 
bone^ was a semi-spherical swelling, tense, not pulsating, very red 
and inflamed, and above it running up the leg was the red line of 
an inflamed lymph channel. The glands in the groin were tender. 
His temperature was slightly elevated, his tongue furred, and he 
said he felt rather sick. The swelling obviously contained fluid, 
and though ‘fully aware of the possibility of its being a traumatic 
aneurism, I felt certain that I was dealing with an acute abscess. 
As a precaution, however, I got one of my colleagues to give the 
patient an ansesthetic and had ready the instruments necessary to 
deal with the graver possibility. An incision showed that we were 
dealing with an aneurism of the dorsal artery of the foot, a rare 
condition, I think, and the sac was dissected out and the artery tied 
above and below in the usual way. 

The last c^ise I shall record is a very remarkable one 
indeed. 

Case 5. — ^A man about thirty-four years of age, an agricultural 
labourer, was walking on a country road when he felt sometliing 
moist and warm running down his leg. Pulling up his pants he found 
a tiny trickle of blood, and tracing this up he found that it was 
issuing from what looked like a pin-hole puncture on the inside of the 
thigh exactly over the internal saphenous vein. Stripping down his 
clothes, he bound a handkerchief tightly around the limb and con- 
trolled the bleeding. A good Samaritan with a horse and cart was 
passing and gave him a lift into the small town some four miles 
away. There the doctor saw him and sent him up to hospital as a 
case of ruptured varicose vein. On admission to hospital bleeding 
had ceased and the man said he felt perfectly well and had no pain. 
The saphenous vein was varicose and in parts thrombosed. The 
little puncture hole was apparently closed by a clot. He was advised 
to have the veins operated on, and meanwhile to rest in bed until 
the day of operation. Next day on walking from his bed to the 
lavatory the bleeding recommenced, and an alert resident pupil 
noticed that the blood was very red, not at all like venous blood. He 
was at once brought into the operating theatre and before making 
any incision a probe was passed into the little puncture on the thigh. 
To my astonishment it passed in to a depth of several inches and 
struck bare bone. The withdrawal of the probe was followed by a 
sharp gush of arterial blood. This was controlled by local pressure 
and an Esmarch’s bandage put around the thigh high up. The 
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probe "was again introduced, and, using it as a guide, the tissues were 
dissected carefully until the popliteal space was opened fairly freely 
from the side. With my &igers I could now feel a small flat 
sequestrum with sharply serrated edges. It was mobile but lay 
under the artery and was removed with the utmost caution. There 
was no attempt at an involucrum and the sequestrum w^ evidently 
formed from the flat popUteal surface of the femur. With the knee 
joint flexed and the limb rotated outwards, the edges of the wound 
being retracted, it was now possible to see into the wound and 
recognize the vessels. Slackening of the Esmarch bandage showed that 
the blood was coming from the popliteal artery, near the adductor 
opening. As it was practically impossible to secure the vessel there, 
an incision was made higher up and the artery tied in Hunter’s 
canal, the lower space being loosely packed with iodoform gauze. 

This case must he almost unique. I used to hear, as 
a student, of “quiet or silent necrosis,” but here was a 
sequestrum that must have taken months in forming 
and separating, and which was, unfortunately, so 
mobile that a sharp point of one of its spicules succeeded 
in penetrating the artery ; yet the man had never lost 
a day’s work, never complained of any pain, and 
attributed what inconvenience he had to the obvious 
varicose veins in his leg. 

I think that I have produced sufficient evidence in 
support of my thesis that accurate diagnosis, even in 
surgical injuries, is very difficult and often impossible, 
and, as a deduction therefrom, that it behoves us all 
to remember our limitations, and when charges of 
ignorance or incompetence are brought against any 
of our profession to keep in mind the French proverb : 
“Tout comiaUre, c’est tout compr&ndfe; tout coni- 
pxmdre, c'est tout mrdonner.^^ 
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The Modern Diagnosis of 
Nervous Diseases. 

By E. EARQUHAE BUZZARD, M.D., F.R.C.P. 
Fhysieicm-Ea^aordinary to His Majesty the King ; Physician to 
St, Thomas’s. Hospital, etc. > 

T he title of this article suggests an attempt to 
enumerate and describe any newly-discovered 
signs or recently-invented methods of investiga- 
tion which have come of recent years to be utilized in 
the diagnosis of disease of the nervous system. While 
such additions to our olmical armament have undoubted 
value, and must necessarily claim some of our attention, 
the real advance in accuracy of diagnosis which has 
taken place during the last quarter of a century, 
depends mamly on a gradually spreading recognition of 
certain fundamental principles applicable to the whole 
of general medicine, and, for special reasons, to neuro- 
logy in particular. Real progress has been and is being 
made, not through the agency of sudden and startling 
discoveries, but by a more peaceful revolution of slow 
development and sombre character. 

At one time the diagnosis of many organic diseases 
of the nervous system was mainly dependent on the 
presence of so-called signs which could be elicited in 
the course of exa min i n g a patient. If such signs were 
present in sufficient number and m appropriate com- 
bination, it was justifiable to label the condition with 
a name. Eor instance, a patient with ataxic gait, 
absent knee jerks and ArgyU-Robertson pupils, would 
be regarded as suffering from tabes dorsalis, and another 
with nystagmus, staccato articulation, intention tremor 
and exaggerated tendon jerks, as the victim of dis- 
seminated sclerosis. Nowadays, we do not wait until 
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these striking clinical features have become permanently 
established, but aim at making a diagnosis when the 
earliest evidences of disturbance of function make their 
appearance. A diagnosis of myopathy need nob be 
delayed until the time arrives when the patient is only 
able to rise from the floor by climbing up liis own legs. 

Early diagnosis has, therefore, become more and more 
the monopoly of those who possess, in addition to a 
knowledge of the anatomy and physiology of the 
nervous system and of the morbid anatomy and natural 
history of nervous diseases, the ability to elicit from 
patients evidences of those slight disturbances of 
function which precede the signs and symptoms of 
structural defects. In other words, careful detailed 
history-taking is gradually being recognized as the 
first and most valuable asset in arriving at an accm'ate 
and early diagnosis. 

It is impossible, therefore, to discuss modern methods 
of diagnosis without referring, in the first place, to the 
fimdamental importance of detailed histories, the 
neglect of which is responsible for a large majority of 
diagnostic errors. The physical examination of a 
hemiplegic patient enables a doctor readily to conclude 
that there is some lesion of the pyramidal system in one 
or other cerebral hemisphere; the determination of the 
nature of that lesion, whether it bo inflammatory, 
vascular, degenerative or neoplastic in origin, must 
depend largely on a careful analysis of the antecedents, 
of the mode of onset, and of the subsequent course of 
the morbid process. 

The principles underlying diagnosis can perhaps bo 
best illustrated by a consideration of a few of the more 
common organic diseases of the nervous system. 

Disseminated Sclerosis . — ^Acquaintance with the 
natural history and morbid anatomy of this disease, 
although we still lack definite information in regard to 
its pathogene^, teaches us that the central nervous 
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system is the site of patches of subacute inflammation 
which make their appearance singly or in crops. These 
patches or “plaques” may be distributed anjrwhere in 
the brain or spinal cord, with the result that the 
disturbances of function attendant upon them may 
assume the most various forms and may be mental, 
motor, sensory or reflex in character. It is character- 
istic, too, of these patches that they possess a natural 
tendency to repair, so that the disturbances of function 
almost invariably display a disposition to disappear 
either partially or completely. 

The diagnosis of disseminated sclerosis does not, 
therefore, depend on finding such abnormalities of 
function as nystagmus, dysarthria, absent abdominal 
reflexes, and extensor plantar responses, but on 
obtaining a history of recurring disturbances of function 
affecting different parts of the nervous system and 
indicating multiple lesions, with a general tendency 
towards recovery after the shock produced by the 
appearance of each has passed off. The diagnosis of 
disseminated sclerosis can often be made from a 
history alone, not only in regard to patients with 
obvious signs of organic disease, but occasionally in 
others who have, by the time they come under observa- 
tion, thrown off all clinical evidence of the disturbances 
from which they have suffered, and from which they 
have, temporarily at any rate, recovered. 

Much has been written in the past on the bedside 
distinction between organic and hysterical disorders. 
It has been too little recognized that the history of a 
sudden localized failure of function, such as the use of 
a limb or the vision of an eye, followed by steady 
improvement and complete recovery in the course of a 
few weeks, with or vsdthout treatment, is very much 
more likely to be of organic than of hysterical origin. 

Epidemic EncejpMUUs . — ^This is another disease 
produced by an acute or subacute inflammation of the 
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nervous tissues, differing from disseminated sclerosis 
chiefly in its more diffuse, less well-defined distribution, 
in its longer-drawn-out and less interrupted course, 
and in its more frequent association with general 
disturbances of health. It resembles disseminated 
sclerosis in that any function of the brain or spinal cord 
may be disturbed, and that, therefore, its diagnosis is 
not dependent on the presence or absence of any 
particular physical sign or symptom. Certain types of 
the disease are so common and characteristic that little 
difficulty attends their detection; but there are large 
numbers of cases which require very careful consider- 
ation and investigation before their true nature can be 
determined. Put quite briefly, the diagnosis of epidemic 
encephalitis depends on the recognition of an inflamma- 
tion affecting larger or smaller areas of the brain, and the 
exclusion, as far as possible, of other inflammatory or 
toxic lesions such as those of meningitis, cerebral 
syphilis, uraemia, etc. The recognition of an inflamma- 
tory process is not always easy, but here again the 
detailed history of the onset and course of the disease 
is of the greatest assistance, and wfll often serve to 
exclude vascular, neoplastic or degenerative lesions. 
In addition, useful information may be obtained from 
skilled investigation of the cerebro-spinal fluid. 

Svbtxcute, Combined Degeneration of the Spinal Co?'d.— 
A brief reference to this disease may be of interest in 
two directions. In the first place it affords a good 
example of one of the slowly progressive diseases of 
the central nervous system with insidious onset and 
characteristic developments. In the second place it 
illustrates the close association between morbid con- 
ditions of nervous tissues and those of the blood. 
According to Hurst, this affection of the spinal cord is 
constantly accompanied by achlorhydria, and, at some 
period in its development, by a blood picture resembling 
that of Sydenham’s ansemia. The same observer 
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inclines to the view that the presence of haemolytic 
streptococci in the duodenum, favoured by the absence 
of hydrochloric acid, may be responsible for the blood 
and spinal changes. From a practical point of view the 
diagnosis of subacute combined degeneration is thus 
facihtated by test-meals and blood investigations, and 
there is reason to hope that the earlier it is made the 
more successful may be the results of treatment. 

, The, Gerebro-spinal Fluid . — ^The examination of this 
fluid is being utilized more and more in the diagnosis 
of diseases of the nervous system, and volumes could 
be, and have been, written on the subject. It is quite 
outside my scope here to do more than refer briefly to 
some of the more recent conclusions which have been 
reached, for the subject has been treated more fully 
in the following article by Dr. J. G. Greenfield. Exam- 
ination of the fluid may be the decisive factor in 
establishing a diagnosis; for instance, in determining 
whether a patient, suffering from multiple lesions of 
the nervous system, is the victim of disseminated 
sclerosis or of cerebro-spmal syphilis. In the former 
disease the fluid is normal in about 50 per cent, of 
cases; in the remainder the following abnormalities 
may be detected : 

(1) a slight increase in number of mononuclear cells; 

(2) a normal amount of protein with slight increase 
of globulin content; and 

(3) a paretic or luetic type of curve with the Lange 
reaction. 

• On the other hand, the fluid of a patient with cerebro- 
spinal syphilis who has not been treated, will probably 
show : 

(1) a moderate or large increase in number of 
lymphocytes, in proportion to the degree of meningitis ; 
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(2) a considerable rise in amounL of protein end 
globulin ; 

(3) a strong curve of tlie luetic tyi )0 "witli the L.inge 
reaction; and 

(4) a positive Wassermami reaction. 

Reference has already been made to the difficuU'’' 
occasionally arising in the diagnosis of epic? on at 
encephalitis, and it cannot be said that examination of 
the spinal fluid in such cases is always decisive, but the 
following features are very suggestive of the a : 

(1) the fluid is under increased pressure and may 
be blood-tinged; 

(2) a slight increase in cells, the majoiity of wLit I> aiO 
small tymphocytes, especially in the first low wcchi 
after the onset of symptoms; 

(3) a normal protein content even uhcii tht^e i. 
considerable lymphocytosis ; 

(4) a moderate increase in glucose cojiteiit ; and 

(5) a luetic curve with the Lange reaction in peihi^pa 
half the cases. 

I he help in diagnosis obtained from exaniinalit'O d 
the cerebro-spinal fluid has been recently incroocod by 
the introduction of what is liiown iu ‘‘eiotcrn.il 
puncture.” By this method the fluid from t ho ei' 1< riui 
magiia can be withdrawn, examined and eomjaied 
uiih that obtained by lumbar pmioture. lleful 
inioimation is thus available for the dct(H*iun of 
ob" Irnctions in the subarachnoid space ulnch pe\(ut 
the fluid from circulating freely in the lower pai tu ol the 
vertebral canal. When such obstruction e:dsts the 
fluid collected from below displays special features 
known under Xihe name of “Froin’s syndrome,” Tlio 
characteristics of this fluid are ; 

(1) its yellow coloration; 

(2) its excessive protein content ; and 
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(3) a certain, but not constant, increase in the 
number of cells. 

A valuable aid in the localization of these obstruc- 
tions, and therefore m the exact localization of spinal 
tumours, has been acquired from Sicard’s method 
of injecting lipoidol into the cistema niagna, followed 
by an X-ray exammation of the spine. The lipoidol, 
being opaque to the rays, indicates, by the position to 
which it falls, the upper level of the block in the 
subarachnoid space. Similarly, the lower level of the 
obstruction can be determined by injecting lipoidol 
mto the lumbar region, and photographing the patient 
in an inverted position. 

The Psycho-neuroses . — ^It is not so many years ago 
that the diagnosis of a neurosis or of hysteria was 
mainly founded on the absence of physical signs of 
organic disease. Nowadays we are not so easily 
contented. Just as in the case of organic diseases, we 
seek for a cause, a psycho-pathology, responsible for 
the clinical picture presented to us, and again we are 
obliged to resort to a detailed history of all events and 
experiences which have preceded the onset of symptoms. 
This hisbor 3 '--taking, whether it is labelled psycho- 
anatysis or goes by any other name more sweet, is of 
paramount importance in arriving at a diagnosis, and 
unless it is successful in revealing an adequate mental 
{ILiiturbance, the label of anxiety neurosis, neui’asthenia, 
or hysteria can rarely bo justified. 

It is difficult to emphasize too strongly the importance 
of realizing that “functional” as well as organic 
disorders of the nervous system demand an insight 
into their pathology before their diagnosis or treatment 
can even be considered. 
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The Value of Exammat»o< • 
of Cerebro-Spinal FJuiJ. 

By J. GODWIN GREENFIELD, M.D , F.R.O i\ 

Pc.th6logLt lo the Naiwnal Hospital fof the Pjuilys^d ai 1 L pii , 
Queen's Sqmre, W.G. 

I N the examination of the oerebro-.spina] lliiid i > lui 
aid to diagnosis it is essential that there filioul.i ]‘o 
full co-operation between the eliiiiciau who pei- 
forms the lumbar or cisternal puneiuTo and the cl 'iloal 
patliologist who carries out the neoeosajy tc'-jtj oji the 
fluid. Too often tliis is absent; the clliuciau di-aus elf 
the fluid, notes its appearance bj'" a Jjasly uice, and 
sends it to the laboratory eitlier wit}}oai/ a ciLiguo,.!.?, 
or if a diagnosis is given, with no hi&tory of the oas>e. 
When things are done in this way the cli ileiau niLso-i 
certain observations which may be csscu tial to diagnofia, 
such as the pressure, and the free pulsation of tlie fluid, 
or the slow formation of a coagulum, while the patho- 
logist may use so much fluid in the pcrfovmaucc) of 
unneces'^ary tests that he has not enough for thotc 
tests on wdiich the full diagnosis depends. It i ', thej'<'- 
fore, hardly remarkable that tlie patliolo<f( al if'port 
frequently gives the clinician but little help in mider- 
standing the case. 

In tlio first place it must be realized that thci-c are 
many chronic diseases affecting the nervous system, 
and even a few of a more acute nature in which the 
cerebro-spinal fluid shows no noteworthy changes. 
In such cases lumbar puncture is performed with the 
hope, but not with the certainty, that it wdU help in 
the diagnosis. But in a large number of nervous dis- 
eases we may confidently expect to find changes which 
are to some extent charaoteristio, and which in many 
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cases will clinch the diagnosis. 

In considering the types of case in which an examina- 
tion of the cerebrc -spinal fluid may he of value, it is 
convenient to divide them into three classes, according 
to the urgency of lumbar puncture : — 

Class 1. — Cases in which the fluid should be examined. 
In this class may be placed every case with symptoms 
of meningeal irritation, and also most cases of coma, 
even when its cause appears to be evident. 

Class 2. — Cases in which the fluid is always altered 
in some respects, but in which the diagnosis may be 
sufficiently established without lumbar puncture. This 
class includes almost all acute and subacute cerebral 
and spinal affections in which symptoms have esta- 
blished themselves in the course of a few days or weeks. 

Class 3. — Cases in which we may or may not get any 
uiformation from the examination of the fluid. In 
this last group, which includes most of the more 
chronic nervous diseases, the cliief value of lumbar 
puncture may be the exclusion of neurosyphilis, since 
m most other forms of chronic nervous disease the 
cerebro-spmal fluid shows little departure from the 
normal. But in a certain number of cases, those, for 
example, of cerebral and spinal tumom’, it offers more 
positive evidence. Even though the chances of this 
are small, they sometimes warrant the inconvenience 
to the patient which lumbar puncture involves, in the 
hope that a more accurate diagnosis may lead to a more 
effectual treatment of his disability. 

The next question to be settled in each ease is 
whether lumbar or cisternal punctme should be per- 
formed. To some extent this depends on the skill of 
the operator, for those who find cisternal puncture as 
easy, or even easier, than lumbar puncture will natur- 
ally choose this route more often than those to whom it 
presents all the terrors of the unknown. In the majority 
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of dheases lumbar puncture will give as much, or oven 
more, information than cisternal puncture and, as it 
is much the safer operation, it is usually ptofoiabio. 
When for any reason cisternal puncture appears to ho 
essential, it should only be midcrtaken after a cii’cful 
study of the teclmique from diagrams axid dcsciipi ions 
and after practice on the cadaver. It is a good 5,1^1 i 
rule that cisternal puncture is unnecessary i i 

pressure and pulsation of the fluid obtained by huiil/ii. 
puncture are normal, and when theie is a iioc* flo / 
of fluid on tapping this region of the subai.xlinoid 
space. For these are indications that the coinTnunica- 
tion and interchange between the lumbar fluid and tha'* 
surrounding the base of the brain are free, so t hat by 
examining the former we get a fairly accurate Icnoa- 
ledge of the condition of the latter. But when thcio 
is obstruction within the spinal canal the fluid in th ’ 
lumbar canal becomes altogether different in composi- 
tion from that above the level of the obstructioji. I’hi- 
frequently occurs in subacute meningitis, especiilly 
niem'ngococcal and staphylococcal meningitis, and in 
cases of spinal compression by tumom* of the coju 01 
its meninges or by disease of the vertebra?. Ihn , i i 
meningitic cases the cisternal fluid may be turbid or 
even purulent, and may contain many uhcro-oiganisui , 
while the lumbar fluid is clear, yellow, and sttnlc. 
Cisternal punctm.’o will then be necessary in onlcr u) 
drain off the purulent fluid and, when possible, to 
inject anti-serum by this route or to wash out the spi ud 
canal. In cases of spinal compression the cisternal 
fluid often remains normal while the lumbar fluid 
gives evidence of a spinal block. Here puncture of the 
c^tema magna is not so necessary, but it may be 
advisable both in order to examine the fluid in this 
region and to inject lipoidol for the localization of tho 
upper limit of the obstruction. 

The actual technique of lumbar puncture scarcely 
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falls within an article of this kind, but a few words as 
to armamentarium are necessary. Usually the pressure 
of the cerebro-spinal fluid is neglected, as an exact 
reading of this complicates the operation considerably, 
and makes it more tedious for the patient. But in 
many cases the observation of the pressure and pul- 
sation of the fluid in a manometer, not only at the 
beginning of lumbar puncture but also frequently 
during the withdrawal of fluid, is valuable both for 
diagnosis and to safeguard the patient from the risks 
of too great or too sudden withdrawal of fluid. It is 
probably always safe to draw off fluid slowly until the 
pressure is reduced to three-fourths of the original 
reading. But in many cases of increased intracranial 
pressure (i.e. when the fluid pressure reaches or 
exceeds 20 c.m.) no reduction beyond this is advisable. 
A comparison of the reduction of pressure with the 
amount of fluid withdrawn! may also give some 
indication as to whether the increase of pressure is due 
to cerebral tumour or to hydrocephalus or “serous 
meningitis,” as the fall is much slower in the latter con- 
ditions. It must be remembered that the use of a mano- 
meter may increase the danger of meningeal infection 
unless the most careful aseptic precautions are taken. 

Whether a manometer is employed or not the fluid 
must alw'ays be drawn off slowly, and, therefore, for 
diagnostic punctures a needle with a very fine bore 
should be employed. The tubes into which the fluid 
is received should be made of thick glass, and stop- 
pered with rubber corks, or, stiU better, very small 
glass-stoppered bottles may be used. They should be 
clean and sterile, but they need not be absolutely dry. 
It is well to be provided with two or three such tubes or 
bottles, both because it is not wise to have all your 
eggs in one basket, and it is advisable to save all 
the fluid, even if the firat few c.cms. are contaminated 
with blood, and at the same time to have at least two 
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or three c.oms. of clear fluid for some of the more 
delicate tests. 

The amount of fluid needed for diagnostic purposes 
depends on the clinical condition. In cases of suspected 
meningitis, or of coma, at least 10 c.cm. will be needed 
for the necessary tests. This should always be collected 
into two tubes, one of wliich is sent to the laboratory 
without delay for culture and cell count, while the 
other is kept without shaking at room temperature for 
an hour or two in case a coagulum should form. Too 
often the presence of a coagulum is missed because the 
shaking which the fluid receives in transit from the 
bedside to the laboratory either prevents its formation 
or breaks it tip if it has already formed. There is no 
more delicate test for fibrinogen than the formation of 
this coagulum, and its appearance is of great diagnostic 
value in many cases. This second sample of fluid can 
be forwarded to the laboratory later, in order to con ^ 
plete the chemical examination when the cell count ha 
given the first indication of the natm’e of the disease. ,, 

In spinal conditions, on the other hand, not mor( 
than 6 c.cm. of fluid are usually necessary. The patlin- 
legist should receive along vith the clinical history a 
note of the pressure of the fluid and of the presence or 
;^kbsence of coagulum. 

(S^^ti^in deductions can be drawn at once from the 
appearance of the fluid and from the prescnco of a 
coagulum. In cases presenting cerebral or meningeal 
symptoms a considerable blood contamination may 
mean either accidental injury to a vessel by the lumbar 
puncture needle, or pre-existing cerebral or subarach- 
noid haemorrhage. In the first case the upper part of 
the fluid, when the corpuscles begin to settle, will be 
colourless, or almost so, whereas if the haemorrhage has 
taken place an hour or more before lumbar puncture 
the upper fluid is always yellow, and may even be of 
an orange or tan colour. If the fluid is drawn into 
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several tubes all will show the same degree of blood 
oontamination if the haemorrhage had occurred before 
the operation, whereas the first will usually show more 
contamination than the others when the haemorrhage 
is due to the puncture. But neither this observation nor 
the absence of a eoagulum in pre-existing haemorrhage 
is so trustworthy a guide as the colour of the upper fluid. 

Cases of so-called “spontaneous” subarachnoid 
haemorrhage present symptoms so similar to those of 
meningitis that they have often been called “ haemor- 
rhagic meningitis ” — a condition which is rarely foimd 
apart from anthrax. Sometimes the blood contamina- 
tion has been thought to be accidental, and the patho- 
logist has made no examination of the fluid other than 
culture, which has proved sterile. In cases of this kind 
the diagnosis can be made, almost with certainty, a few 
minutes after lumbar puncture, when it is noticed that 
the clear upper fluid is deeply tinged with yellow or tan. 

Clear, colomdess fluids forming a fine eoagulum on 
standing are found in many early cases of meningitis, 
especially in tuberculous meningitis and the more severe 
syphilitic forms, and also in poliomyelitis and polio- 
encephalitis. Purulent fluids or a turbidity due to pus 
cells indicate meningitis or abscess, but give no indica- 
tion as to the extent of the former, whether localized 
or generalized, or to the position of the latter, whether 
extradural or intracerebral. Turbidity due to slight blood 
admixture is often only to be distinguished from puru- 
lent turbidity after the cells have been allowed to settle. 

Slight yellow coloration of a clear fluid indicates in 
cerebral cases either tumour or thrombosis or old-stand- 
ing hsemorrhage. Occasionally even the first ]3uncture of 
a case of meningitis gives a clear, yellow fluid, showing 
that spinal block has already occurred, but along with 
this yellow coloration there is a much greater increase 
in protein than occurs in cerebral tumour or thrombosis. 

In cases of spastic paraplegia the withdrawal at a 
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low pressure of fluid wMch is yellow in colour and which 
coagulates spontaneously is strong evidence of spinal 
subarachnoid block. This yellow colour or “xantho- 
chromia” along with “massive coagulation” of the 
fluid has been called “Eroin’s syndrome,” and was 
first described by him in cases of syphilitic meningo- 
myelitis, but has also and, perhaps, more frequently 
been observed in cases of spinal tumour. That it is not 
always, however, an indication of tumour is proved 
by its presence not only in syphilitic myelitis, but also 
in acute transverse myelitis, and in many forms o[ 
vertebral disease, such as acute or subacute osteitis, 
Pott’s disease, and aneurysm of the descending aorta. 
It may occur also in some forms of acute potynouritis, 
associated then, of course, with paraplegia of the flaccid 
type. 

It is impracticable for the clinician to estimate quan- 
titatively the amount of protein present in the cerebro- 
spinal fluid, but he may easily find out whether there 
is any pathological increase by boiling half an inch of 
the fluid in a small tube (4 by inch). For globulin 
the Pandy test is the most convenient, as it consists 
simply of allowing one drop of cerebro-spinal fluid to 
fall into half an inch of 1 in 15 carbolic acid. The best 
reagent for the purpose is a saturated solution of car- 
bolic acid in distilled water, made by shaking up lique- 
fied phenol in the water until no more dissolves, and 
allowing to settle; but colourless 1 in 20 carbolic acid 
solution acts quite well. Both with this test end on 
boiling the fluid there should normally be only a very 
slight opalescence. 

Before leaving the question of what a bedside 
examination of the fluid can tell us, it may be well to 
mfer to one examination which the clinician should 
make^ in eases of suspected meningitis, namely, the 
examination of the fluid for sugar. For this test 20 
drops of the fluid should be boiled with 5 drops of 
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Fehling’s solution, when normally a hea-vy red precipi- 
tate is given. It is specially important that this 
examination should be made at the bedside in every 
case where meningitis is being treated by anti-serum, 
because an aggravation of the meningeal sjuuptoms and 
increased turbidity of the fluid drawn off may be due, 
not to recrudescence of the disease, but to anaphylaxis 
to the serum used. If this is so, the fluid, although 
pm’ulent, will contain abundant glucose, whereas if it 
is a true relapse glucose will either be absent or greatly 
diminished in amount. It is, therefore, unwise to inject 
serum m such cases if glucose is present in normal 
amounts. 

The fmiher examination of the fluid must be carried 
out in the laboratory, but it is well that the clhiieian 
should know wliich tests are of especial valne in each 
case, and which are useless; otherwise he incurs the 
expense of having tests performed wiiieh will be of 
Httle help to liim in diagnosis. In the fii'st place a sharp 
distinction must be drawn between cerebral and spinal 
cases as regards the tests w hich are needed. In acute 
cerebral cases, that is to say, in cases of suspected 
meningitis, coma, or fits, the q[uantitative estimation 
of chlorides, glucose, and urea is important, whereas 
these examinations are useless in cases of paraplegia. 
The chlorides alwajj’s retain a level of O’ 72 per cent, to 
0*75 per cent., except in meningitis, when they are 
reduced, and in uraemia, when they are increased. A 
drop in the chlorides to below 0‘G8 per cent, is the 
most valuable indication we possess of the presence of 
generalized meningitis. So long as meningitis is local- 
ized to the region of a cerebral abscess or to a zone of 
extradural inflammation the chlorides remain approxi- 
mately normal, and when tliis is so, even though the 
cerebro-spinal fluid be turbid with pus cells and con- 
tain bacteria, we need not despair of saving the patient. 

The examination for glucose is valuable, because m 
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many diseases associated with an increase of intra- 
cranial pressure the spinal fluid glucose rises to the 
neighbourhood of 0*1 per cent., whereas in meningitis 
it falls very rapidly from the normal 0*05 per cent, to 
zero. Percentages of glucose much above 0 • 1 per cent, 
are rarely found apart from hyperglycssmia and 
ursemia, in which they are the rule. A urea estimation 
is called for when there is the slightest reason to 
suspect uraemia. It replaces an estimation of the 
blood urea because the percentage of urea is always 
similar, if not identical, in blood andcerebro-spinal fluid. 

Another test which has special value in cases of 
suspected meningitis is the Weil-Kafka reaction for 
hsemolysin and complement. This test often gives 
positive results in the very earliest stages of meningitis 
when an increase of cells is the only noteworthy change 
m the fluid. Complement is so constantly present 
when meningitis is more fully established that it is 
scarcely worth while to examine for it, but in the 
earlier stages of tuberculous meningitis the test is of 
real value. 

As regards the other examinations which must bo 
made, there is less distinction between cerebral and 
spinal cases. The cytology always holds the first place 
in diagnosis, and, therefore, a total and differential 
cell count should always be made by means of a count- 
ing chamber. It is important that this should be done 
within a few hours after the fluid is drawn of, as 
abnormal cell elements such as polymorphonucloars 
and plasma cells tend to break up and disappear fairly 
rapidly from the fluid. When there is considerable 
cell excess films of the centrifugalized deposit should 
be made and stained for tubercle bacilli and other 
organisms. Culture should be done whenever there is 
reason to suspect meningitis, and also with everv 
turbid fluid. 

An examination of the protein also should always be 
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made. If this has been done at the bedside by boiling 
the fluid, and by Pandy’s test, and has proved negative, 
there is no need to do more in the laboratory, but when- 
ever there is protein excess a quantitative protein 
estimation should be performed. This is particularly 
valuable when the fluid is clear and yellow, because 
xanthochromia, due merely to pre-existing subarach- 
noid haemorrhage, is very rarely associated with more 
than 0 ' 1 per cent, protein, whereas in cases of cerebral 
or spinal tumoni’, in polyneuritis, and in spinal sub- 
arachnoid block, there is rarely any yellow coloiu’ unless 
a considerably greater quantity of protein is present. 
Percentages of protein greater than O'o per cent, 
indicate spmal subarachnoid block, and are never 
found apart from this condition except in rare cases of 
tumour involving the cauda equina, or of polyneuritis 
affecting the sciatic nerves. 

The Wassermann reaction of the fluid is important 
in any case of suspected neuros3q3hilis, as it may be 
positive even in cases which show no increase of cells 
or protein. This is particularly true of tabes dorsalis 
and inlierited syphilis. Nor should the possibility of 
acute meningeal syphilis be forgotten in cases of 
meningitis of unknown nature. These cases of syphilitic 
meningitis are most common during the secondary 
stage of the disease, and sometimes are so acute as to 
resemble closely the meningococcal form. 

. The colloidal reactions have lately taken a pro- 
minent position in the examination of the cerebro- 
spinal fluid, a position which is scarcely justified 
by their diagnostic importance. They are rarely 
necessary in acute cerebral conditions, except, 
perhaps, to corroborate the results of the other tests, 
hut they may give positive reactior^ of varying strength 
in encephalitis lethargica and polioencephalitis. They 
are not, however, to be relied on in the differential 
diagnosis of these conditions from cerebral or epidural 
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abscess, or from early meningitis. In cerebral syphilis 
they add little to the diagnosis when the Wassormann 
reaction has been performed, and without this they are 
misleading. Perhaps their chief valiie is in the acutcii’ 
stages of disseminated sclerosis, as in this disease 
strong colloidal reactions are frequently encountered 
m the absence of any notable increase of protein. In 
mherited neurosyphilis also, the colloidal reactions may 
be positive when the Wassermann reaction is negative. 
The kind of colloidal reaction to be performed should 
be left to the pathologist, as it is best that he should 
employ that to which he is most accustomed. The 
Lange, or colloidal gold reaction, is the most delicate, 
but the benzoin reaction and Kafka’s paraffin reaction 
also give trustworthy results. The gamboge reaction 
appears to be rather less sensitive than these. 

In eases of .paraplegia, therefore, the only exaniina- 
tions which need be performed are those for ceil and 
protein increase, along with the Wassermann reaction 
and a colloidal reaction. But even these four tests give 
most valuable help in the differential diagnosis of the 
various forms of paraplegia. Thus, syphilitic cases 
are at once recognized by cell and protein increase, 
and by positive Wassermann and colloidal reactions; 
disseminated sclerosis is indicated with almost equal 
certainty when a strong colloidal reaction is given by a 
fluid in which the Wassermann reaction is negative, 
and we may suspect this disease even when the coUoidal 
reactions are weak or negative if there is an isolated 
lymphocyte increase of 20 to 60 per c.mm. The oppo- 
site condition of the fluid, isolated protein excess, 
especially when the protein is over 0* 1 per cent., speaks 
for some more mechanical lesion of the cord, such as 
compression by tumour, and many such cases have 
been cured by timely operation based on the results 
of lumbar pimcture. 
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Direct Endoscopy of the 
Lower Air Passages and 
Upper Food Tracts in 
Diagnosis. 

By WILimi HILL. M.D.. B.Sc. 

Consulting Surgeon for Diseases of tJie Throat, Nose, and Ear, to 
St. Mary’s Hospital ; and Endoscopic Surgeon to the Metropolitan 
Ear, Nose and Throat Hospital, 

ALTHOUGH Milralicz demonstrated forty-five 

L\ years ago the practicability of examining the 
^ ^ gullet by direct vision through straight endo- 

scopic tubes of half an inch diameter inserted through 
the mouth, and Kirstein and Killian successfully applied 
the same method to the larynx and to the bronchi 
respectively at the end of the last century, it was em- 
ployed merely by a few experts in the early years of the 
present century, and has only dining the last fifteen 
years gradually been adopted as a recognized and 
indispensable routine measure in diagnosis and treat- 
ment in the areas included in the heading to tliis 
article. 

THE LAEYHX. 

The larynx can usually be more easily and efficiently 
inspected indirectly for diagnostic purposes by means 
of reflected light impinging on the throat mirror, but 
there are some cases where lesions of the mucosa of the 
subglottic region can only be thoroughly investigated 
by the per-oral passage of endoscopic tubes. Although 
the endoscopic method has only a restricted use in 
diagnosis it has a very wide application in intra- 
laryngeal treatment, more especially in the removal 
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of beiiigii growths and foreign bodies aiul in the excision 
of a smal] portion of a suspected malignant grov f h 
for microscopic confirmation. 

THE LOWER PIIAIIVNX. 

In the deep pharynx, namely, that portion of llic 
third division of tlio pliaryax whicli lies bchhul I!h' 
arytenoids and cricoid plate, only a very resfriit d 
view limited for the most part to the ]5yriroriii f-i 
can be obtained by the throat mirror; iu nii!;:! .tu 
efficient examination for diaguostle purpos(,«, tiic u ■ 
of a direct vision proximaliy or distaily il{u!ni:i n ‘d 
tube spatula, preferably with a lateral slot, is csscuii tl. 
By means of my direct vision ]aiyngo-pliary])gt*,’-!H!|'i', 
or by Hasiinger’s instrument, one can prove the 
presence of foreign bodies, bonigii iioopl.isms, mu-Ii 
as multiple poijrpi and small nnsuspcntcl nia’igiM i. 
ulcerating lesions at the back of the cihcM nr iu 
the depths of the hyoid fossa;. By t tale .'"lio . 
moreover, a dilated condition of the deep 



lao. 1. AuUior’s diagram to kIiow (.lie imwiigo <»f a 
short OBSopliagoscottic tuhn hdiitid tin* inirta.l 
through tho dupp rdiarynx under lo«nl (itifi NlliPsin. 
in tho Sitting position. Only the hood ot Ikituiritti,’ 
iiandla-lauip is depicted. 
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can be made out and the orifice of a pharyngeal 
pouch in the posterior wall seen. In cicatricial 
strictures, more especially those escharotio lesions 
which foUow the swallowing of corrosive fluids, 
the upper orifice of the strictured area is often un- 
symmetrioally placed, and only the endoscope enables 
this to be located and subsequently dilated up by 
graduated per-endoscopio bougieing. 

THE CESOPHAGUJS. 

Although much information can sometimes be ob- 
tained by X-ray examinations in conjunction with 
barium or bismuth paste as regards the presence and 
location of foreign bodies in the gullet, and also of 
strictures of various kinds, it is important to remember 
in reference to the latter that even positive X-ray 
findings have no invariable differential value in deciding 
whether the strictme is malignant or benign and 
whether organic or functional. 

These questions can only be satisfactorily determined 
in most instances by direct vision inspection, by means 
of endoscopic tubes. I have found that both diagnosis 
and treatment are greatly facilitated by employing tubes 
of larger calibre than those usually employed. My 
tubes are 18 and 20 mm. in diameter. 

Most serious endoscopic -wm’k in the guEet in this 
country is carried out under general anaesthesia, which 
enables the investigation to be made at leisure with 
thoroughness, and there is the advantage that proper 
treatment can be proceeded with forthwith, e,g. 
the removal of a foreign body, the dilating up of a 
stricture, whether benign or malignant, by graduated 
bougieing, the performance of intubation or the 
insertion of a radium apparatus in malignant strictures. 
In oases where there is a doubt as to Gie stricture being 
malignant or not, a portion can be removed for 
microscopical examination — ^though m most instances 
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cancerous annular stiicturea are easily diagnosed by 
the irregular nodular upper end of the stric turc as seen 
endoscopically, and by the presence of uleeraiion and 
sometimes of fungatioii; when ihere i.s no uleeraticm 
the fact that bleeding is easily brought about' by slight 
instrumental manipulatimi is suggesstivu of maiignaiu y. 

In benign strictm’es bougies oaii bo passtnl endu- 
scopicaUy, and organic strictures dift'onmtiatcd from 
functional ones, in which latter the potential Uinu‘n is 
normal. Through the msophagoscopo wo aro also 
enabled to ascertain vrith accuracy, not merely llu' 
distance down the cosophagus of the stricture, but the 
longitudinal limits of the stricture ; a very important 
matter when treating a stricture by intubation or by 
radium or by diathormic destniction. 

Benign growths are extremely rare in the gullet. 1 
have, however, encountered two instances of polj'pi, 
and it is, of course, only by means of the cesophagoscopo 
that such oases can be accurately diagnosed and 
successfully removed. 

Although the use of the cesophagosoope has been 
largely written up round the subject of foreign body 
extractions, it must not be forgotten that foreign body 
cases form only a moderate proportion of patients with 
gullet lesions, and that per*endo8Copic inspection and 
treatment is almost a necessity in nearly every form of 
gullet lesion if efficiency is aimed at 

THE TRACHEA AND BRONCHI. 

Since Killian, so far back as 1899, fust removed a 
foreign body from a bronchus with the aid of a proxim- 
ally illuminated hronehoscopic apparatus, the endoscope 
has been extensively employed all over the world with 
more or less success for the extraction of foreign bodies 
from the trachea and lower air passages. In a fair 
proportion of cases the removal is comparatively easy 
even in moderately expert hands, but m other initaiUMB 
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the resource of even a very experienced endoscopist 
may be taxed to the utmost ; and in some cases where 
foreign bodies are deeply embedded failure appears to 
be inevitable. Both skill and rapidity of work are of 
paramount importance; too prolonged manipulations 
have often led to fatal complications. Endoscopic 
methods have also been successfully employed for the 
removal of small polypi and other benign growths in 
the trachea and main bronchi; even portions of 
malignant neoplasms can be removed with temporary 



Fig. 2. Eemoval of a tradieal polypus in a ^3 
of seven years, under ohlorofonn, by the aid of 
Bi’unings* iiandlo-laHipj tlirough tra^cneoscopio 
tube, with Horae’s forceps oa Krause’s haadle. 

The iaset shows the polypus, the pedicle of wMon 
is about to be seized by the jaws of the forceps. 

(Diagram drawn by the author.) 

advantage where a main bronchus is nearly blocked. 
A bronohiectatic cavity can be localized and topically 
treated and its stenosed entrance dilated up and even 
intubated. 

In the trachea not only have benign tumours been 
discovered to be the cause of a hitherto obscure stenosis, 

123 12 


THE PRACTITIONER 

but the endoscope enables us to exclude suspected 
neoplasms and to recognize the narrowing of the 
trachea — the scabbard trachea — tlue to external pres- 
sure from thyroidal and other tumours in the neck or 
as the sequelae of injuries. More rarely the oiidoseopo 
has been tbe means of demonstrating the proseiwjc of 
deposits of crusts and of ulcerations in the trachea or 
bronchi or both. 

Killian has laid it down that per-oral bronehoacopy 
should be avoided in children under four years of age on 
account of the liability to oedema of iho laiyns if tho 
examination is prolonged, and tluat it is safer to pass 
tbe bronchoscope in such cases througii a leiu]Jorary 
traoheotomic incision. I have, however, successfully 
removed, per vim mivjrales, a foreign body from a left 
secondary bronchus in an infant of thirteen months, 
and it was not found necessary to do an intubation 
afterwards; but in the case of a child of thrco years 
subsequent intubation did become necessary for two 
days. 

OASTfeOSOOPy. 

The stomach has been repeatedly proved to be 
well within the limits of per-oral endoscopic examina- 
tion, both by direct vision open tubes and also by an 
indirect vision lens system periscope on tho lines of 
the cystosoope. Tho findings, however, by such 
methods are obviously inferior to the more exact 
taotale examination and inspection following^ an 
exploratory laparo-gastrotomy. 

Enough has been written to indicate to the 
practitioner the possibilities of per-oral endoscopic 
inethods in a series of conditions in which an accurate 
diaguoffls cannot be acoomphshed with absolute cer- 
tainty by any other diagnostic procedure. 
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Modern Methods in 
Radiography in the Renal 
T ract. 

By ROBEET KNOX, M.D. 

JOirector of Electrical and Badiofhera^y Dept., The Cancer Hospital 
[Free) ; Consulting Radiologist, Royal Northern Hospital and Chelsea 
Hospital for Women ; Late Honorary Radiologist to King’s College 

Hospital. 

T he complete examination of the renal tract 
involves the employment of several special 
developments in technique. Of these the prac- 
titioner need not know the details, but he should be 
aware of the possibilities of a complete examination 
in the way of diagnosis, and particularly should know 
in what types of case of obscure abdominal disease the 
examination of the renal tract gives useful information. 

The first practical point in all examinations of this 
tract is the thorough preparation of the patient, 
for upon it may depend the accuracy of the inter- 
pretation of shadows seen in this region of the 
abdomen. Purgatives are not desirable, but a com- 
plete evacuation of the bowels should take place at 
least two days before the examination. ’Any reliable 
laxative, which is known to suit the patient, is sufficient. 
Confection of senna is a reliable aperient in most cases. 
Enemata may be necessary, but they should be given 
carefully, in order to avoid any great gas distention of 
the colon. An enema is especially indicated when instru- 
mentation of the bladder and ureters is contemplated. 

The special developments of technique to be de- 
scribed are more or less in general use in urological 
practice, and it is imperative that complete collabora- 
tion should exist between the ' radiologist and . the 
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but the endoscope enables us to exclude suspected 
neoplasms and to recognize the narrowing of the 
trachea — ^the scabbard trachea — due to external pres* 
sure from thyroidal and other tumours in tho neck or 
as the sequelae of injuries. More rarely the endoscope 
has been the means of demonstrating the presence of 
deposit® of crusts and of ulcerations in the trachea or 
bronchi or both. 

Killian has laid it down that per-oral bronchoscopy 
should be avoided in children under four years of ago on 
account of the liability to oedema of the larynx if tho 
examination is prolonged, and that it is safer to pass 
the bronchoscope in such cases through a temporary 
tracheotomic incision. I have, however, successfully 
removed, per vias mturales, a foreign body from a left 
secondary bronchus in an infant of thirteen months, 
and it was not found necessary to do an intubation 
afterwards; but in the case of a child of three years 
subsequent intubation did become necessary for two 
days. 

GASTnoSOOPY. 

The stomach has been repeatedly proved to be 
well within the limits of per-oral endoscopic cxamlna* 
tion, both by direct vision open tubes and also by an 
indirect vision lens system periscope on tho lines of 
the oystosoope. The findings, however, by such 
methods are obviously inferior to the more exact 
tactile examination and inspection following an 
exploratory laparo-gastrotomy. 

Enough has been written to indicate to the 
practitioner the possbilities of per-oral exidosctmic 
methods in a series of conditions in which an 
^H^osis cannot be accomplished with absolute 
tainty by any other diagnostic procedure. 
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T he complete examination of the renal tract 
involves the employment of several special 
developments in technique. Of these the prac- 
titioner need not know the details, but he should bo 
aware of the possibilities of a complete examination 
in the way of diagnosis, and particularly should know 
in what types of case of obscure abdominal disease the 
examination of the renal tract gives useful information. 

The first practical point in all examinations of this 
tract is the thorough preparation of the patient, 
for upon it may depend the accuracy of the inter- 
pretation of shadows seen in this region of the 
abdomen. Purgatives are not desiiuble, bnt a com- 
plete evacuation of the bowels should take place at 
least two days before the examination. ‘Any reliable 
laxative, which is knowti to suit the patient, is sulHciont, 
Confection of senna is a reliable aporioiit in most cases. 
Enemata may bo nocossary, but they should be given 
carefully, in order to avoid any great gas distention of 
the colon. An enema is especially indicated when instru- 
mentation of the bladder and ureters is contemplated. 

The special developments of technique to be de- 
scribed are more or less in general use in urological 
practice, and it is imperative that eompkito collabora- 
tion should exist between tluOudiologlst and the 
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urologist, if the best yalue is to be obtained from the 
examination. In al urological examinations a survey 
of the whole tract may be made by (1) screen nii'tlmd, 
and (2) radiography. The former is not employed as a 
routine, though it may bo useful for the deter, I ion of 
stones in the kidneys or ureters ; the extent and dirrstt ion 
of the movement with respiration, and movable kidney, 
if the excursion is considerable, may profitably b*’ 
examined by the screen method, and if an oparjiie 
meal has been given the screen may Ixi employetl in 
determine the relation of several of the hollow \ isvj'ra 
to the kidney and gall bladder. 

Apart from these conditions the radiographic mctimd 
gives more reliable information than the screen, and 
if a sufficient number of negatives are made in sevornl 
positions, and in full expiration and iiispimiirm, prac- 
tically all of the information given by the screen nu-tliud 
is shown on the negatives, while, in addition, for tlio 
detection of very small shadows and those of a low 
density, the radiographic method is far more relinblo. 

In recent years the ordinary routine oxaniiiiHtifm of 
the renal tract has improved, in so far that wlu-n a 
stone is shown to be present in the region of the kiiiney 
or ureter, it is possible by the special methods t o demon- 
strate approximately its position in ndalion to lijc 
kidney. Of these methods the following arc t'hen in 
order of value so far as accuracy is coticernctl. 

PYBLOORAFIIY. 

i^dlograms are taken in several positions of tho 
patient, (1) antero-posterior, (2) postero-antorior, ami 
p) lateral. All of these positions will have been used 
i» the preliminary examination, and a fairly good idea of 
.tife positkaiof the shadow formed, but when the renal 
Ttteter are injected with opaque matmdal 
opaque catheter, confirmation will be inven 
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to the previous provisional diagnosis. 

PNEUMO-PERITONBXTM. 

The injection of gas into the peritoneal cavity will, 
when radiographs are taken, show the position of the 
kidney and supra-renal body, and if a stone is present 
it will be more clearly shown ; but the method is not 
free from danger, and is somewhat unpleasant to the 
patient, so that except in unusually difficult cases 
it is not advisable to suggest it. The same objection 
applies to the method of peri-renal inflation. 

PBRI-EENAL INJEOTIOW. 

The peri-renal injection method of Carelli, when 
carefully carried out, is useful, especially in doubtful 
cases of tumour involving the Iddney and supra-renal 
body, and has for its chief advantage the beautiful 
contrasting pictures which arc obtained, in which the 
outline of the Iddney and supra-renal body are seen 
very clearly. It is probable that vnth improved tech- 
nique ail that is shown by these two methods will be 
seen in the pictures obtained by the ordinary technique. 
Indeed, no picture of the renal region is correct unless 
the outline of the kidney is shown clearly; in very high- 
olasB negatives the supra-renal body is sometimes seen 
by the ordinary method. A general improvement of the 
standard now obtained would go a long way towards mak- 
ing these methods unnecessary save in exceptional eases. 

The technique of pyelography is simple so long as an 
expert does the necessary instrumental work. The 
material used generally is a 20 per cent, solution of 
sodium bromide. Great care is required in the passage 
of the opaque catheter, and some of the success of the 
investigation depends upon the position of the end 
of the catheter when the actual injection is made; if 
it has passed up into the upper calyx the probability is 
that only that structure will show fluid, because as it 
becomes distended pain is felt, and the injection is not 
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carried far eaough to fill the pelvis. The (itae for ^vhioli 
the fluid can remain in the pelvis without can* wj: pun 
is also important. When several iiei^alivt's <»f th<' 
injected renal pelvis are required, it is o* soul Id linl 
the exposure should bo as short as possibU', aiul lb • 
changing of the films should be done 0 *^ expoclilion !v 
as possible. Fortius class of work the r«(Uftlo'<bf .uul 
the urologist should be thoroughly coinor'^aiit uifh 
the teohnique of each, so that as little time n i pen ibi** 
is wasted in carrying out the steps of tlu‘ toohnitjuc*. 

It is suggested that in all oxaminationH of tin* renitl 
tract or the gall-bladder region InlornI mdiogtauis 
should be obtained, since these are cxtreiudy vfilu.d»iu 
in differential diagnosis. A practical p<»iiit of soinu 
importance in this position is that tlio rndiorraui 
should be taken with the patient in tho same j»o biun 
as when the antero-posterior picture was ina<h'. 'I’lU'* 
necessitates the use of a lateral position of the ttibe .ind 
film-holder, a detail of technique which can be arr.uiued 
readily. The reason for this suggestion in that if the 
patient is moved into the lateral position for the 
exposure, organs change their position, and the lot 
tion of the shadow is not likely to be an aeearati* one. 

.STEHTilOSCOl’Y. 

It is freely admitted that if {‘xlrenit' aeenraey in 
teohnique is possible this met hod wil 1 gi \ ts \ ery nee u ra 1 1 * 
results. Given tho entire ab-stmee of movement 
during the time taken for the changing of tint filins ami 
the exposure of tho two, it will be possible to ('*.tima{t' 
the depth of a shadow from tho skin surlnee of tlie 
patient. Similarly, if the kidney outlint' is sharply 
defined and free from movement it is possible to dot(‘r- 
mine the position of the shadow relative to tho renal 
pelvis and calioes, but in the majority of cases, unless 
the^ technique is particularly rapid, luovomoni in- 
variably occurs during the time taken for the oxposurtw, 
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and the slightest change in position of the kidney or 
stone mil make the examination useless from the point 
of view of localization. It is urged, therefore, that for 
routine work the radiography of the kidney in three 
positions will give much more reliable information 
than the stereoscopic method. 

In all attempts at localization in this region a 
thorough knowledge of the topography of the organs is 
essential. Above aU, the normal position of the Iddney 
in relation to the lumbar spine and the last two ribs 
must be kept in mind in all efforts to locate the position 
■of a shadow. 

In the examination of the bladder and the lower third 
of the ureter the usual antero-posterior position is 
most useful, and here it is possible to use the stereo- 
scopic method to the best advantage, because of the 
lesser liability of movement of the parts. Stereoscopic 
pictures taken with an opaque catheter in the ureters 
wiU help greatly in the localization of the position of a 
doubtful shadow in the lower end of the ureter. In 
the bladder a useful method is to take a postero- 
antorior skiagram, when, if the stone is free in the 
bladder, a change in the position from that seen in the 
skiagram taken antero-posteriorly will show clearly 
that it is situated in the organ and not outside. 

OYSTOORAPHY. 

This recent devoloijraent in teclinique is specially 
applicable to such a condition as diverticula of the 
bladder. Sodium bromide or lipiodol may be used. 
For the determination of deformities of the male 
urethra the latter compound is useful when injected 
into the urethra and bladder. 

DlYFERUNTIAL DIAGNOSIS. 

The chief value of the radiographic method lies in 
the possibility of differentiating : (1) the position of 
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tlie stone in the Iddney, ureters, or bladder; (2) the 
nature of the stone from its X-ray apjwarances— 
oxalate calculi being the most dense of all, nhos]»hatie 
calculi coming next, and uric acid calculi lamt . (.'ahudi 
composed purely of uric acid occur rarely ; generally 
there is an admixture of other and denser salts which 
make it easier to show the presence of siieh a stone. 

The stone in the Iddney is gtaicrally tiniftaaniy 
opaque, indeed it used to be thought that the 
shadow was homogeneous, but this is not invariably 
so. Gall-stones, on the other hand, arc nuudi less 
opaque, and it is frequently possible to show s<»nu! 
detail in tho structure of the calculus, a nio.'f irtijiorlfuU 
point in difl'erentiai diagnosis. &li/.o and shape of the 
shadow or shadows offer some indication of the nature 
and the position of the stones. Nuinbi'V.s ar<^ not. so 
indicative, since cither organ may contain from one up 
to several hundreds of stones. It is, tlua’cfore, en.s- 
tomaiy to define two groups in both orgasrs: (u) the 
single stone, and {/>) the multiple. The. most valunb!** 
differential point i.s tho ])osition of the sIkuIow in rela- 
tion to tho spine and ribs in the antcro-postcrior and 
lateral positions. In a normal kidney normally 
situated the lateral radiogram .shows the kidney 
situated bel)ind tho anterior bonier I hi' upper lumbar 
vertebra). This Jjohls good for JUO.il. kidneys when 
involved in di.seaHe or eoutaining eulculi, ho long m 
they are not onlargcivl or uiwhify mobile. Uall- 
stonca in au enlarged gall bladder, on tho other 
hand, are situated well in front of the anterior 
border of tho lumbar vortobno in tiio lateral position. 
The nearest approximation to that of a kidney 
stone would be a gall-stono situated in the common 
duct; this, in the lateral position, might bo quite 
close to the anterior border, but it would never be 
behind that level. The only ocoaeioa on which a 
gall-stone would appear to he superimpoiwd on the 
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hj mo ('haclow in ilio laloral pouition would bo one 
sitnnicd in ono or other of tho hepatic cluetH within _ 
the !i\or, a rolntKcly lam occurrence. 

[ii doul'iful cases pyelography with latia d radio- 
eraphy will bo la Ipfel ia clearing up tho dihieulty in 
dti'-toai". Tinuoiu't ol tho kidney goeci.'a'3y (au&e 
r'', ’aoni of iJie organ; this will lead to di''pltiee- 
uu atid ‘hould a (wlcnlus bo present, it will share iti 
the gout'ral dis] Ivcemont. Tu the diagi»osis of tiimonrs 
jC; elect. tphy will show in a rumtber of ('a.cs a defor- 
iiiUy in some part of tho pelvis or calicos. 

ll’^dronephrous of the kidney will be readily dcraon- 
sl rated in all its stages if pyelography is employed, 
iloiit'dioe kidney is another condition in which tho 
di.i'tno'is is aided when modern methods are em- 
ployed. Mobile kidney can, as a rule, bo shovtn when 
gO!id-e]as.s negatives are obtained, but in dillicult 
eji'-es a ])yelograpiiy will show beyond any question the 
true po,,iiion of the kidney and its iajeolcd pelvis. 

One of the most diffi.'uit points in urinary diagnosis 
is to determine tho position of a shadow o<‘ciirruig in 
the lino of the ureter. 

Fn'<|uently. in tlie pelvis, radiogram slradows ar(^ 
met with in th(' line of the ureter. These* may bo duo to 
the pr<'sen' t* ol pldcboliths, (jal'‘ar<‘<uis glands, or small 
(uh'uli in l.he ur<‘ter. Each possesses ch.n'a< teri«ti(! 
appearanees whieh seiwo to distinguish theui .-.ueh as 
sivsi, shape, ])<Mi1 ion, eonsisleiK e, and diri'ction f>f tho 
shadow. The most reUabh> method of distingui-'liing 
Ifaan is to in ert an ojjaqius catluter into the ureter 
an<l then t.ike a fkiagram. Should tlu* eallu'lor fail 
to pa‘M an obstruction the diacnons i , clear, but when 
it pa.i.>i the shadow tho difiieulty in diagnosis is 
inci'cn ed. Storeoseopic skiagiams will bo useful, for 
when viewed storcuscopically tho roiatioii of tho 
/difldow to tho opaque catheter is seen olenrly. 
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The Value of X-Rays in 
the Diagnosis of Diseases 
of the Lungs and Pleura. 

By DAVID LAWSON, M.A., M.D., P.R.S.E. 

Medical Director of Nordrach-on-Dce awl Tornu Dee S'tmtnrin, 

T he enthusiast who proclaims the general pre- 
eminence of X-rays as the one reliable means 
of diagnosing pathological conditions of the 
lungs and pleura, and belittles tlie employment of other 
well-tried clinical methods, seeking tlicreby to replace 
them by his own specialty, does the profession a signal 
disservice. The former can never cJTectia’ely disjdiUHs 
clinical methods. Its rightful position in the arnm- 
mentarium of the physician is that of complement to 
those older methods,’ and as such it plays an important 
role. Rightly used in this way the help which X-rays 
may render is invaluable. In confining hims(‘!f to t iio 
inspection and study of an X-ray plate suppliet! by 
the Rfintgen specialist, along witli the opei'nlor's 
interpretation put upon the appon ranee pi’escriljcd l>y 
the skiagram, he deprives lumsoif of valuable data in 
enabling him to solve the difficulty of (liagiiosis, wliieh 
ought to bo at his disposal. 

To get the maximum help the pliysiciaii and the 
skiagrapher should always, whore possible, eolialtoraie, 
and examine the patient together by means of the 
fluorescent screen in the dark room. Ten or llfteeii 
years ago this could quite well be dispensed with, when 
X-rays were to ordinary practitioners Mttie more than 
an occult science, and quite beyond their ken. But 
..with the improvement in the curriculum, and the faoili- 
thw which now provided for students making them* 
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selves acquainted with the principles and practice of 
X-ray work, aU this is changed ; so that the contribu- 
tion which the physician may now bring in the X-ray 
room to the solution of difficult problems is hardly, 
if at all, inferior to that which the X-ray specialist 
supplies. 

Some of the latter, I understand, claim to be able to 
distinguish by radiography alone the difference be- 
tw'een an early acute lesion and one which is largely 
quiescent. A practical experience of weU on to twenty- 
five yeai's in X-ray photography does not permit me 
to concede this claim. Even after this lapse of time 
I should be sorry to abandon the teachers of my student 
days, who mstructed me to seek proof of acute disease 
in the toxic symptoms which it sets up, and the clinical 
evidence of the rapid advance of the disease in the 
lungs as ascertained by auscultation and percussion, 
confirmed — ^if one likes — ^by screening or skiagraphy 
from time to time. This view has been recently 
strongly advanced by Dr. J. M. Johnston, and "with it 
I cordially agree. 

Skiagraphy alone, although it provides us with a 
permanent record, and may reveal changes mvisiblo 
by the screen, is singularly incomplete ; for. there are 
certain important phenomena, of value to the physi- 
cian, which it cannot disclose, and which, nevertheless, 
may easily bo detected by screen examination. What, 
it may foe asked, are those phenomena ? And on what 
physical conditions do they rest ? 

The answer to the latter part of the question is to 
be found in the fact that the lung is a tuM organ. Its 
physical condition changes with the movements of 
respiration. And, further, the neighbouring organ — ^the 
heart — ^is a mobik organ. Never from the cradle to the 
grave does it rest its ceaseless activity. These funda- 
mental facts are of the nature of a closed book to the 
photographer. He caimot make use of them. Not so 
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he who sereons bis patient. The traiiH-ilhiminatioii of 
the lung, whi<;ii ineveasow dming iiiHjiir.itioa. atnl 
docroaHev? during expiration, h. clearly diseernibleoit i nr 
soreon. 'J’hia ih diminiHhed in the ar(‘a of iui t ui. 
ieiiion, and id a point of no small valno in di.tgnoH lu 
such oases. 

Or again, take the piston movem.. Ills (tf I 'I'Mihj iu'i o.*. 
The fact that the dome of the liglit cliai>lr.’. n >1 • d-. 
at a level Mgher than tliat on the left skhs and that Inr 
amplitude of the movement during rospiraiion i xt ( eds 
that on the other side, is familiar. 

When the screen reveals an obvious limit aiion of tlsi . 
movement on the right side, thus showhig tlu' r.uic.i' of 
movement to bo the same on both skh's, tii>* c\nininrr 
notes the point as one of value in eom>hor,ilioii of a 
suspicion previously aroused us to tli<' prc.->t met #f n righ { 
apical lesion. Or ho may find the levtd st) high a » I u lead 
him to suspect either the proseneo of fluid in tin ph ur.il 
sac resting upon the diaphragm, or a greatly thielionod 
basal pleura. 

Movements of fluid in the chest are very easily tiis- 
oemible on the screen. Particularly is this so in eases 
of hydro- or pyo-pnoumothorax. In tho.s» cases tlio 
movements may bo of three varieties : — 

1. Vortical movement with the diaphragm. 'Ihese 
are only slight if a largo quantity of fluid be prest nt. 

2. (a) Lateral wavy movemonts, transmilted by and 
synclnonous with the boating of tho heart, ol»*,ervab!o 
along tho upper surface and lino of the Itnid. 

(b) Irregular wavy movements, prodiita’d in th(j 
same area by tho patient’s coughs or jolts of hia liody, 

3. Impaired movement of tho ribs oviu' the 
affected area during respiration— 'Naturo’s effort to 
provide r^t to tho affected part. 

One may be tolerably certain before oiitering tho 
X-ray room of the presence of fluid in the pleural sac 
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and still be in doubt as to whether the case is one of 
fluid only (fluid pleurisy or empyema), or whether 
there is also present in the sac air or gas, hydro- or 
pyo-pneumothorax. Lot us take it that the physician 
wishes to avoid the uso of an exploratory syiinge, 
fearing to infect the fluid, shoifld it happily bo sterile, 
from the lung or through the chest wall. The recogni- 
tion of the above movements places all doubt at 
rest. 

There are the further two points of value in the difiier- 
ential diagnosis of those two conditions, which may be 
recognized also on the skiagram. With the patient in 
a sitting posture the line of the shadow may be 
clean cut and sharply defined, and meet the spine at 
a right angle. The patient’s body should then be 
inclined laterally away from the upright position. In 
this new position it may be found that the level of the 
fluid remains horizontal, and, therefore, no longer 
forms with the line of the spinal column a right 
angle. 

Beyond aU shadow of doubt, in that case the chest 
contains air or gas plv^s fluid, and the case is one of 
hydro- or pyo-pneumothorax. On the other hand, it 
may be found that the upper border of the fluid is neither 
horizontal nor clean cut, but merges graduafly upwards 
with ever-lessening depth of shadow until one is unable 
to determine at what point the fluid ends, and, further, 
that lateral movement of the body fails to affect this. 
In such a case one may confidently exclude the presence 
of air. The appearance is what we would expect where 
capillary action inside the pleural sac has drawn up 
and suspends as much fluid as it is capable of sustaining. 
Such a case is undoubtedly one of pleurisy or 
empyema. 

It is important to know which is present. Can X-rays 
differentiate? The point is a disputed one. I have 
diaoussed this with numerous observers, including 
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Dr. Levack, Dr. Eowler, Dr. Struthers Stewart, and 
Dr. Johnston, and I have further made an experiment 
in vitro in that connection, and there seems no dmihL 
that X-rays can render no such service. For the ino.fl 
part the shadow produced by serous fluid is to nil 
intents and purposes as dark as that caused h; 
pus. ^ 

Aneurism lends itself very readily to rocognitiui^ 
by screening. The abnormal bulging in the region ol| 
the base of the heart, vdth the steady expansile juove* • 
ment synchronous with the heart, has only to be, scci; 
to leave a lasting impression on one’s iniml. 

Tuberculosis being by far the most coniiiion dweascj 
of the lung, it is essential to keep in one’s iniml th( ; 
cardinal features of that malady. In particular, 
points : firstly, that in tho vast majority of (.a d . fli . 
disease starts in the apex; and eecoiitUy, as firsi 
pointed out by Kingston Fowler, that it steadily pro-* 
ceeds in a definite lino of march, attacking muitim 
first one upper apex, then the other apex, ne.xt tho lower 
apices, and, lastly, tho fifth lobo. It is this ktunvlcdgo 
which enables tho radiologist to determine that a 
mass appearing towards either base, or the n)ol - lluitl 
being, of course, excluded — ^is presumably malignant. 
Lymphodema andhilus tuberculous discaso in the latter 
case, however, should not bo lightly c.\clmk’d. Tltero 
are cases I havo seen— in all, four— whom tubcroulosia 
started in the middle lobe, and it 'vas not tiU compara- 
tively late that the apices beoamo iuvolvodl. The cai©« 
aU had tubercle bacilli in the sputum early and proved 
fatal. A radiologist might be pardoned if at first sight 
he oommitted himself to the view that such oases were 
malignant. 

With regard to t^hniq[ue only two points may be 
referred to 

1. Len0% 0 / exposure in skkgtGpkkg the chest, 
The practice has osoiUated greatly. In the oarly days 
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three minutes was quite a common period of exposure. 
Next came the fashion of shoit exposure, and for 
some years one-fifth of a second was considered highly 
desirable. A rebound took place, and operations went 
back to the long exposures. Wo have once again 
returned to the lightning method. It seems the more 
reasonable, having the advantage of eliminating the 
disturbing movements of rcspnation, so it is likely 
to rejnain. 

2. The position of the patient ivhile being photo- 
graphed. Here also experience has produced a change, 
this time from tlie recumbent to the sitting or upright 
posture. Operators seem to be generally agreed that 
the results obtained with the patient in this position 
are better than can bo got where the patient lies on 
his back with the plate either resting on his chest or on 
the table beneath him. 


ic 


137 



X-Rays in the Diagnosis 
of F ractu res and 
Dislocations. 

By J. XI. u KBMrni;, h.d, 

Ilouomri/ RmlinliigiH to th' Mhhlh i.r Hit ifr 

T here aro fow HoUls of nicdicino iuwl surgery iti 
wHch X-ray csaniinaiion has hec'u i>{ inure 
sorvioo than in the diagnosis of fraeture.i and 
dislocations; and tho recent ailvanco of gi*nern} and 
orthoptedio surgery in dealing sueces-sfully with tlussc 
injuries has rosultod in great jKui from the more 
accurate knovrledgc gained hy X -ray investigation as to 
tho variotiori of fractures and dislucat ion^, and tho 
results of different methods of treatment. Uni in spifu 
of tho wide use of X-rays it Is probably still (rue that 
one of tho corainoneat errors in diagnosis for which 
medical men have to appear in tin* law <‘outt ! is th<' 
confusion of a fraduro with a s|)rnin (1’aylor'), and 
X-ray examination is still far t<M» often omitted from 
the routine luanagemeni of palinifs witli iuiiiruN. 

TYPES oir INJUtttKS IN WHICH \\ X-HAY KX \.U1 S' ATIOS 
JS LIKELY TO Itli (W MOST HHttVlUn. 

In all caROB m whicdi the elinical <lmgno.siM is doubt fnl, 
either as to thopreseneo or not of a fracture, or as to 
its full extent or tho rtdaiionships of tho fragments, 
radiographic examination may bo roliod on to give tho 
necessary information. 

Specially Yaluablo assistance may be given thus In 
“sprains” (about 10 per cent, of which are complicated 
with fractures), in injuries at and near joints, and where 
the possibly injured parts Ho dooply, and caimofe bo 
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palpated or clinically investigated by other means. 

“ Sprains” of the wrist, fractures at and near the elbow- 
joint, fractures involving the epiphyses of tlie long 
bones in children and adolescents, “spontaneous” 
fractures duo to endosteal or other bono tumours, 
fractures of the ribs, pelvis or spine, and the checking 
of the results of treatment of congenital dislocation of 
the hip, may be instanced as examples of sites and 
conditions where by clinical examination alone a full 
diagnosis often cannot be made, and the X-ray evidence 
may be invaluable. 

METHODS OP X-EAY EXAMUTATTON. 

Screen examination may be useful to control the 
manipulations of “setting,” and to gauge the weight 
necessary for extension of a limb. But for excluding 
the presence of a fracture a negative screen result is of 
no value, for fissures and slight displacements or 
impaction are frequently shown on negatives when they 
have been missed on screening. The image on the fine 
crystals on the fluorescent screen is a diffused one, and 
not sharp enough to show up fine detail, in spite of full 
adaptation of the eyes to the dark rootn. 

A radiograph from one point of view may show a 
fractm’c, and be considered a sujBficicnt examination for 
economic reasons, but a negative result from one film is 
not enough to exclude fracture, as a fissure in a piano 
oblique to the incident ray may be invisible, and oven 
fractures with considerable displacement may bo missed 
by the practice of taking only one radiograph. 

In all eases, where possible, two views at right angles 
should bo taken, one antero-postorior, the limb in the 
normal anatomical position, and the other from the 
side. Tliis may bo done by rotating the X-ray tube, or 
by rotating the patient — ^the former preferably, as the 
limb or body remains at rest, and an exact right-angle 
can more easily be measured. The right-angle views 
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are best for giving tbc jjosiiion of frngm<*niM, Inil any 
two viewpoints tnay be eboscn, from the nnall shilt of 
six or ten centimetres wliieh can be <‘<nnhitie(l in a 
siereoi.oopic image*, to vk‘W.s at with'i* angles; any luo 
such views will gice information more or h'ss ne'enrafely 
as to the positions au<l i‘t*lationf'lui)s of the injureti pai t i 
of tlie bone. For complete analysis, slerc'O'.eopie paii i 
at right-angles, oven four stercosoopie pairs, may be 
necessary, for example, in obsouro he.ul injurie . Aiifl 
in such more diflicnlt cases angles may have to fje 
employed other than the standard sagUlnl an<l coronal 
plane views. 

Radiogi'apluo tcolmiquo lus advanced greatly "ince 
the Special Number of Tiiio Pjovctittoxhh on i 

in Diagnosis” was published in 100(5. Improvement in 
tubes and the use of llie Potter-Pucky diaphiagm have 
made the taking of latci*al viens of tlu* spine compara- 
tively simple, and the sacrum, tt<‘inuni, hip, iind 
shoulder can now bo showji this n.iy, thoiu li in ba(lf,\- 
injured patients stei’cosco]>ic viev.s art* more .siutabh* lor 
pelvis, hip, and shoulder examination. 

The radiogiaidiie ideal is a m<i\hniim of < ontia-t and 
of detail in the shadows of th(i part.*- which have* l«» be 
deniojibtrated ; thns a good dorsal spine \ii*vv > a 
poor rccttrd of lung structure, ami rin ruf<n. Ilou lo 
attain tliis maximum of eoiitrast aiirl ch tail b.v < lioo ing 
a suitable rpialiiy of ray, anti t'xposing the part bn* n 
proper time, eamiot he discuased lu'iv. (leneuil rub*, 
are that the i>art examined must be kept imimihile, oi 
a “flash” exposure made; tbo opposite nitU* of the 
body should be examined in doubtful cases ; and bnufl* 
ages and splints should never bo removed without the 
expresspermission of the referring practitioner or surgeon. 

The examination, in cases of rocont injury, shotild 
show ; (1) The presence or absence of bone or joint 
injury; (2) the site and typo of injury, and the position 
of any fragments ; (3) whether there is involvement of 

140 



X-RAYS IN FRACTURES 


tlio neighbouring joints; and in later examinations, 

(4) whether there are signs of callus or riot; and 

(5) the results of surgical or operative treatment. 

LIMITATIONS OF X-KAY EXAMINATION. 

(1) The X-rays do not show cartilage ; thus, they are 
useless for excluding fractures of the costal cartilages 
(unless these are partly ossified), dislocations of the 
semilunar cartilages of the knee, and of the non-ossified 
epiphyseal cartilages in the young (unless the diaphysis 
is slightly fractured also, as is often the case). 

(2) They do not show soft parts such as ligaments, 
except occasionally, or in the most indefinite way ; and 
their so clear demonstration of the bones perhaps not 
only in the past has had a bad effect in focusing the 
attention of practitioners on attempts to secure and 
maintain bony apposition, while the vitally important 
matter of maintaining, nutrition of the soft parts was 
for long neglected in fracture treatment. 

(3) Pine fissures with little or no displacement may 
not be seen (a) if only a single radiograph is taken; (b) 
if they lie on one surface of a massive bone, such as the 
tibial head, or situated among other bones, as are the 
vertebral joints, and no careful stereoscopic exami- 
nation has been made (thus at operation, Assuring of 
the head of the humerus has been found, which was not 
visible on the single radiographs) ; or (c) if they are in 
thin bones, which are obscured in view by a thick mass 
of soft parts, as the lower ribs are in very stout persons, 
or in patients with enlarged hearts, livers or spleens. 

(4) Prom a radiograph at a later date, one cannot 
exclude the possibility that a fissured fractme occun’ed 
at some previous time. Later-date examinations may 
give information, but cannot give detailed information 
as to most old fractures. 

(5) If the central ray is perpendicular to the centre of 
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the negative there will be slight magnification, biit no 
distortion, of an image there; the farther from the 
centre, however, and the more oblique the ray is, the 
greater will be the distortion, as can readily be soon by 
a few experiments with a light held at various positions 
over two sticks and a sheet of paper. Hence, quiie 
erroneous ideas may bo given as to displaecinont of the 
fragments of a fracture — ^for example, one near a Joint 
when the central ray was projected into the joint so as 
to give a standard joint view. The radiation from a 
suitably protected X-ray tube is a cone, aiwl sliadows 
are magnified accordingly more and more* towards the 
boundaries of the image; the rays a,j'o not ]>arall('l ns 
solar rays are. The farther off the tube is tlu! less is the 
distortion from this cause, both in sert'cning ami in 
taking films. 

(6) The radiograph is such a composite! group of 
shadows of all the structures denser than muscle^ and of 
the air in body cavities, between the tube and tlio fihu, 
that the greatest difficulty may be mot with in inter- 
pretation of any given shadow in a single radiograph. 
Again, structures seen from different angles often 
present surprisingly different shadows. And further, 
only the outer contours of bones may come up clearly--- 
in dense bones this is so even in sloreoscopic viows. 
Thus the acetabulum in a congenital hip case may 
appear to have very iU-dovelopcd raargtnH, but at 
operation quite a well-formed deprewsiou may be fomul ; 
in an old oompound-fraoturod tibia t.li(?re may he a 
cavity of some size, which hardly can bo domomtrated 
(except by opaque injection) even sterooscopically. Tn 
the fimt case the acetabulum is soon almost on edge, 
and its concavity is not seen in single views; in the 
second case the shadows of the outer borders of 
tiiiokwed bone obscure the inner outline of the cavity. 
Collaboration between the surgeon and radiologist is 
than meg p|»09Sflary for the fuEost use to be 
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gained from X-ray examination in difficult oases, and 
too much must not be read into the results of any one 
method of examination. Thus, for demonstration of 
cavities, the X-ray examination should follow injection 
of a sterile bismuth carbonate and medical paraffin and 
vaseline cream. 

ENTEEPBBTATION FALLAOIBS AND EBKOES. 

The above limitations frequently lead to errors of 
interpretation. Thus, non-union of fractures is diag- 
nosed because no bony structure is seen uniting the 
fragments — but there may be firm fibrous union, or 
non-ossified cartilage present ; the X-ray can only give 
ground for reporting “no sign of bony union.” Only by 
first seeing and describing minutely the apj)earances 
shown, and secondly by analysing critically each of the 
shadows, can true interpretations be given in difficult 
cases : and an essential for full interpretation is know- 
ledge of the details of the relative positions of tube and 
parts at the time of the examination; without this 
knowledge very misleading opinions have been formed 
by third parties, who have attempted radiographic 
interpretation. 

Apart from the above causes it is not possible here to 
discuss aU the errors of interpretation. There are many 
pitfalls for the inexperienced or xmwary. Raper* gives 
a list of forty-one possible mistakes in dental interpre- 
tation alone, and says, in this branch of the work, 
“someone is making a new mistake every day.” 
Errors may be grouped into : 

(1) Technical errors in the taking of the exposure, or 
defects in the negatives or prints in their manufacture, 
or faults in their manipulation may lead to the missing 
of fractures that are present, or to wrong diagnosis of 
fissured fractures, or areas of bone rarefaction, or 
sequestrum formation in old compound fractures. 
Many fractures have not been diagnosed because of 
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imperfect quality in the radiographs— -espcoinlly in 
spinal and head injuries. 

(2) Errors duo to imperfect aequainianeo with the 
radiographic anatomy of the normal boncH, joints, 
and the epiphyses, and bony variations and abnor- 
malities, and the appearances in injury and disease. 
Thus, in the evanium, the suture-linos, the raeniugcal 
vessel im|)ressions and the diploic canals have nil led to 
erroneous fracture-fissure diagnosis. In the hand mid 
wrist, the ten or so possible sesamoid bones, and the 
twenty-one or so possible small supernumerary bones, 
may suggest to the incxjwrienced to make a wrong 
diagnosis of fracture. Similar errors can occur with 
the foot and ankle, and with the spine, owing to its 
many variations. In the limbs, comparison with the 
uninjured side is often helpful. Variations such as a 
bipartite scaphoid are usually bilateral. 

SPECIAL SITES OF FEACTITRES AND DISLOCATIO'SS. 

1. Head . — ^All head injuries of any severity should 
have X-ray examination as soon as the patient is fit 
to be examined, as in several largo scries about 20 per 
cent, of eases have shown i-adiographic evidence of 
fracture. A fresh fracture here, more than clsinrhere 
perhaps, is demonstrable in comparison with the 
evidence possible to show at a later datt?, and requlnsl 
because of late results of the injury. VVlicre there an* 
no localizing signs a full oxamination should be dom? 
with anterior and posterior films, and storeoscopio 
(preferably) views from both sides looking obliquely 
downwards towards the base. X-ray signs of fracture 
aie, of course, relatively of little importance compared 
with the injury to the brain ; sometimes, however, a 
tege depress^ fracture may be found in a silent area 
with few or no oUnioal signs of its presence (see, for 
; Case 151 in Sharpe®). In the orbit and face 

obliquities may have to be chosen, and 
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stereoscopic views taken, to demonstrate the existence 
or extent of fractures. Oblique views from the side 
and below are required for the mandible near the 
angle, so as to prevent overlapping of the image of the 
uninjured side. 

2. Spine , — ^The occipital condyles, atlas, and axis 
are best shown by a view through the open mouth, the 
head being so placed that the shadow of the occipital 
crest does not obscure the outlines. This and a lateral 
view’ are requii’ed for the upper three cervical vertebra?. 
The rest of the spino may be examined by antero- 
posterior, lateral and oblique projections, except that 
a lateral view of the lower cervical and upper dorsal 
spine is impossible in short-necked persons. Owing to 
the number of overlapping contours, in old fractures 
especially, a large number of radiographs may need to be 
taken for accurate demonstration of the conditions: 
Koehler* says ten or more may be needed in difficult 
cases. Should the condition be obscure, careful 
measurement should be made of the total exposure to 
avoid any possibility of dermatitis resulting. 

Fractures of the bodies and of the spinous and trans- 
verse processes are usually readily recognized. When 
the bodies are damaged there is almost always a 
fracture-dislocation. Demonstration of narrowing of 
the spinal canal in fractures in tumours may be made 
by lipoidol injection. Strains of the back may be 
accompanied by fracture of the transverse processes : 
Baetjer and Waters® note two instances where this 
occurred in the fifth lumbar in an attempt to make an 
especially good drive at golf. Incomplete closure of the 
laminse (occult spina bifida) at the fifth lumbar is seen 
in 10-16 per cent, of all cases, and has been noted as 
present in 60-70 per cent, of a series of cases of nocturnal 
enuresis (Hofmann). Other variations are common 
here, and deformities : the slipping forward of thefitfth 
lumbar on the first sacral— spondylolisthesis, is best 
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Rorai in laieral views. For clear (Iciinon.^tf.ition of 
.sacral and coecygeal injurie.? fhc inle.dinal lrn»'t. must 
he well clean'd l)cforclumd. 

3. MibJi avd F.n-ttuni. OMiijur vicw.s iti.ay be 
necessary <o show finciun <>l lie iib-i vulh siijdtl 
displaconicnfc wIkii IIkso ax* on tin* iH'r.iI asjaaf of 
the chest vail: absolute ^nmlobili^^^ of the injured 
side (next the film) is uccf‘-,'«.iry dmiiei tin* exjuMin*, 
and is not always obfainabh' when tin* patient i<re 

and in great pain, uiiIcsh very r.ipid exponns's can be 
made. The Potter- lUieKy fUiphr.n'in hn . lielped 
demonstration of lissuivo in tin* lowu* li'dit lihi, w*cn 
through the liver, Fraelun*.-. of tin* eo l.il e.iiti!.»nes 
are not swn unloss ov'^ilie.ition hiH talon pl.m*, as ih 
common after the 30th or ‘HHh year, and <'.u*lie^f 
and most markctl in tho fir-t co-stal cartilage. 'I'Ih* 
sternal shadow is best sho-wn by an oblUpie piojeetiou 
which separates its image from that of (he spino and 
the heart, and lateral views slunv it woll, unless them 
is mneh costal cartilage osHillcation and the eaiiilagcH 
are prominent, tho sternum being reecHsctl. 

4. Clavicle and Scapula. —hi the clavieli', X-ray 
examination is valuabU* at the c.xtrcniitioH, witero 
fracture may Himulatc <li.slu»*ation or complieate it. 
3n children an unreoogtu/.cd subperiostt'al iniettm: may 
bo followed by nmssivo ealhis forimdion, whieh may 
appear to bo a Har<‘oma ; a radiograph sliould help in 
the diflerentiation. 'I’ho dc(spor-lyiug scapular fnieturcs, 
those involving tho glenoid or Inaly, may be impoHsilik* 
to diagnose clinically, owing to swelling and absence 
of typical signs. Antoro-posteiior views usually suinuo, 
but if there are fragments, wliioh may bo ba<Uy cU»» 
placed near the joint ospooially, then a lateral view or 
stereoscopic views should bo taken. In fracture 
a^odated with metallic foreign bodies, stereosoopio 
views may not localize accurately the position in front 
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of or behind the thin shell of the body of the bone ; 
here, as elsewhere, the metallic body always appears 
nearer to the bone than it is relatively. During the 
war,. before the lateral view method was well Imown, 
the writer had a case of tliis kind in which, viewed 
stereoscopically from the front, a shrapnel ball appeared 
in front of the scapula, while it appeared behind when 
viewed from behind : it was found, at operation, wedged 
in a well-shown fissure of the body, as was suspected. 

5. Humerus {upper ). — Screen examination or a single 
antero-posterior view may show the essentials of an 
injury at the upper end, but stereoscopic views should 
be a routine for the demonstration of finer details. To 
show the displacement of the lower fragment in fracture 
at the surgical neck, a view may be taken with the arm 
in outward rotation, or lateral views may help. Fine 
fissures can be missed in single views owing to the mass 
of bone ; thus in dislocation with outward rotation, 
fracture of the greater tuberosity may be missed with 
only one view (Choyce®). The free tuberosity may 
overlie the main break and obscure it (Perkins, in 
Binnie’s “Regional Surgery”’). 

6. Elbow . — In fractures at the elbow groat care 
has to be taken to elucidate the multiple injuries often 
present, and stereoscopic antero-posterior and medial 
and lateral views may be needed, or oblique projections 
may show displacement best. For example, the 
broken-oil tip of the coronoid process may bo obscured 
by the humerus outlines. In children when the 
epiphyses are not ossified, or only the oapitellum is 
visible, displacement of the epiphyses may be shown 

(1) by a slight fracture of the adjacent diaphysis, or 

(2) by careful attention to the general outline of the 
forearm and arm bones on the injured side as compared 
with the normal side, or with normal anatomical or 
rodiographio pictures for the same age as the patient : 
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sometimes X-ray examination fails to sliow any 
abnonnality, as in internal epieonrlylar fractures in 
children under seven. The eonunon fraeiure-i am 
supra-condylnr, and of thcexleriml eoiul^vle and iidtaaial 
epicondylc. 

Y or T fractures into the joint, and of!u*r variitiea 
are readily distinguished; and tlu' pmst'iuat of iouse 
fragments may be shown in a porilion uluro Ihoy 
would, if left, cause great disability. Fi-uns with 
little or no displacement in tlu^ head td the radius nuiy 
require several ]>roj(ietions to he shown clearly. In 
the olecranon union is rarely hony, so non-union shoitltl 
not bo diagnosed from the X-ray appearanecH of linn 
fibrous union. 

7. Wrist . — By clinical examination disloealion of 
the wrist can only load to a probable diagiuKi's wit iimst 
radiographic confirmation. I-cjars** gives notes of 
two cases which appeared clearly unooinpliealrHl dis- 
locations by palpation; one was a fraeture low down 
of radius and ulna; in the other there was, inadditi«»n, 
a fracture at the base of the raditil styloid. 'I’en per 
cent, of “sprains” of the wrist are eompneafed with 
fracture (Mock*'), usually of the radius, ns C'olies’*^ 
showed 110 years ago. In a eonsicleinfde per<‘«ailiigo 
the ulnar styloid is also broken oil. 

For car})al injuries both hands should h<j compared, 
with front and profile views uf. diiyemnt angles. I’Vue- 
ture of the scaphoid with or witlunii tUsplacemeul of 
the outer fragment is now by X-rays ri!C(igni/.ed to be 
more fjcequent than was formerly t hought. DiMlocation 
backwards of the scaphoid, or backwards of tiie os 
magnum and forwards of tho semilunar, may bo 
impossible to diagnose without X-rays owing to tho 
swelling and the tendinous coverings of the wrist. 
The same is true of Bennett’s fracture or other meta- 
carpal and phalangeal fraoturos, or fractures there 
complicating dislocations. 
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8. Pelvis . — ^Praotiires of the pwbis and iseliiimi aro 
the most frequent, and aro readily sho^vn by antero- 
posterior projections. In children, crushing acci- 
dents usually produce separation along epiphyseal 
linos. 

9. Hip and Femur . — Dislocation of tlie liip upwards 
is shown by discontinuity of the line of Menard (de 
Berck) or Shcnton, formed by the upper obturator and 
lower femoral neck contours. Slighter degrees may be 
shown (Jaugeas^’^) by a line drawn along the Y-shaped 
cartilage between the ischium and pubis and branching 
in the acetabulum: the upper branch of the bifurca- 
tion sho\ild lie above or be tangential to the epiphysis ; 
if it cuts across the head slight displacement is to be 
considered probable. The results of manipulation and 
reduction are well shown, and the restoration of tlie 
joint to the normal in satisfactory cases can be followed 
out in the course of months or years. Epiphyseal 
separation and fractures of the head, neck and tro- 
chanters usually present little difficulty in X-ray 
examination, but slight fissured or impacted fractures 
of the neck may be missed unless taken from several 
angles; in children especially their recognition is 
important owing to the liability of late deformities 
(Judef^^). The absorption of the neck, and atrophy 
of the head in fractures high up in the nook, especially 
in the aged, may be seen by radiographs at successive 
dates following the injury. The writer has seen four 
or five cases of spontaneous fracture of the neck in 
patients with mammary cancer. In fractures of the 
shaft the impossibility of maintaining satisfactory 
position without an open operation may be shown, and 
the results of plating checked from time to time. 

10. Jtwee. — Lower femoral epiphyseal separation 
may occur, usually with anterior displacement ; if the 
periosteum be stripped, much considerable new-bone 
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formation may be shown by later oxaniination. T- a nd 
Y-shaped fractures through the condyles of the fenmr, 
usually accompanied by immense swelling of the knee, 
are clear on X-ray exaiiiinaiion. Blight fractures of the 
patella may be difficult to tlomonsirale unless n fn-o- 
jection bo taken which throws the patellar shadow' free 
from that of the femur; longitudinal fissn.v-! may he, 
missed if lateival views only h<> taken. B[)i’ains of Lho 
knee may be complicated by I'ritetnre (»l' I he- tihiu! 
spines, which cannot be recognized clinically. 'J’he. 
anterior tibia! tuberosity osHifies in a variable ruannei* 
normally, and ossifying centres should not he* mist alien 
for fractures. Schlatter’s disease appears in most 
cases to be apophysitis rather than fracture. 

11. AnJde and Foot.— Patients frequently r<;port 
themselves, walking in with “sprained ankli’s.” in 
whom fractures of various degrees of soviU’ity nni fmiud, 
from Blight fissures of the fibula or tibia to well-niarkod 
Pott’s fractures. Clinically, the diagnosis hetw-rjeu 
various ankle dislocations and fractures may he very 
difficult without recourse to radiography. 'Hie ab- 
duction and adduction typos of Pott’s fractiiro can 
usually bo shown in sufficient detail by antero-posterior 
and lateral views; the separation of tlio lateral angle of 
the lower end of the back of the tibia (Dcstot's fraetiiiv) 
may not bo recognized without lateral sii'.rccwoopio 
mdiographs. Tho further degrees whore the astragalus 
passes upwai’ds between tho separated tibia and fibula 
(Dupuytron’s fracture, strictly 8|mkmg, though Frenuh 
writers mostly call all Pott’s fractures Bupuytren’s 
Iraotares), and dislocations at the ankle and sub- 
aatragaloid can all be readily recognized. In all oas^ 
X-ray examination should precede reduction, to aaoer- 
tain the exact nature of the injuiy, and should be 
out again |ust before plaster of Paris is applied ; 
^ a the results of manipulation are not satisfactory, 
,• opeitarioh and reposition may hate to be done to 
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enstire a satisfactory result (Fagge^®). Fracture of the 
posterior end of the astragalus may simulate an 
08 trigonum, and similarly one of the proximal medial 
tips of the scaphoid may appear to bo an os tibiale 
externum. The base of the fifth metatarsal, or tuber- 
osity, may show a supernumerary apophysis, the os 
vesalianum : it is almost always bilateral when present, 
and this should prevent its being mistaken for fracture. 
Fractures of the os calcis will be shown best by lateral 
views and an oblique projection from above downwards 
and from behind. 

MBDIOO-LEGAL POSITION AND INDUSTEIAL AND ATIILETIO 

BPPICIBNOY. 

The importance of accurate initial diagnosis for 
reducing the disablement period after injuries among 
employees is weU recognized by medical men in 
industrial districts, and by large businesses and in- 
surance companies. In athletes the necessity for X-ra.y 
examination is well known; Whitolocke^^ has shown 
the importance of this, for example, in “sprains” of 
the shoulder, which are often fractui'e-sprains of the 
aoromio-clavicular joint, and may lead to prolonged 
disability, specially if too early movement and massage 
be given. 

The medical protection societies have repeatedly 
warned their members of the advisability of having 
X-ray examination in all cases in which there is any 
possibility of a fracture, and the necessity of im pressing 
the importance of this on the patient or his relatives, 
and of making a note that this advice has been givesn. 

There are still many practitioners who only have 
exceptional fracture cases radiographed; but as Hoy- 
Groves^s insists, “ There is no reliable method of Imowiiig 
which cases do require X-ray demonstration except that 
of taking pictures of all fractures, or suspected fractures, 
at as early a date as possible.” He is against prolonged 
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inanipnlations foi* diagnosis : “ If wc can seo wliafe is Iho 
matter with the hone we ought to do so, aiid if we arc 
going to do this, why submit the patient to a long nt\d 
painful manipulation ?” And he shows that the views 
of the law courts and of t he lay mind and the common- 
sense view agi’co, that “z\n X-ray record shotild form 
part of the routine troatinent of every bone injury.” 
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X-Rays in the Diagnosis 
of Gastro-Intestinal 
Disorders. 

By ALFRED C. JORDAN, C.B.E., M.D., M.R.C.P. 

LcOe Medical Badiologist to Guy's Hospital; late Medical Officer, 
Ekctrie Department, Metropolitan Hospital, and Qneen’s Hospital for 

Children, etc. 

X -RAYS were not applied successfully to the 
diagnosis of disorders of the digestive tract 
before it became known that certain opaque 
salts could be swallowed in large amount without 
harm, provided they were free from soluble impurities. 
To define the normal is difficult, for, even in 
healthy persons, the size, shape, and position of the 
viscera differ greatly, and activity (peristalsis) of 
the hollow viscera is even more at variance with the 
hitherto accepted “normal.” Experience and obser- 
vation are needed to decide what characteristics are 
pathological and what variations are compatible with 
healthy function. 

Preparation of Patient . — ^An aperient may bo given 
forty-eight hours before the X-ray investigation; no 
aperient or enema after that. If the patient is taking 
medicinal paraffin, this should be discontinued foraovoral 
days, and the aperient should bo active enough to drive 
out any remaining paraffin. Meals should be taken as 
usual, including breakfast on the morning of the 
investigation. 

The Opaque Meal . — ^Bismuth carbonate, 4 ozs. ; 
sugar-of-milk (lactose) 1 oz., starred up in half a 
tumbler of warm water to a creamy drink. The first 
visit is timed so that the bismuth is taken one or two 
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hours after breakfast, i.e. when the broakfast ivas 
undergone a good deal of gastric digestion, and is being 
passed through the pylorus freely, if normal. 

Upright Eoemninedion . — With the outer <‘lot!ang re- 
moved the patient is supported in tlu' upright, position, 
seated on a bicycle saddle, canvas to Kupj)ort tlui bjwik, 
tapes under the armpits. With th<' liuoreH<‘<‘ni wTeon 
the chest is exainiiiod: heart, aortic arch, diaphragm 
action, lungs, root-regions. In the oblitpie vi(nv t.he‘ 
posterior mediastinum is inspocted for glaivls, ct(!. The 
bismuth is now taken, its passage through the pharynx 
and oesophagus carefully noted. 

Th& (Esophagus , — Normally tho (‘mulaion passes 
down in a steady stream of uniform diameter to tho 
lower end; hero the stream tapera down to tlu^ cardiac 
orifice, and enters tho stomach, running down to the 
greater curvature at once. Sometimes the bismuth 
passes through the oosophagas in columns, H(‘parat<*d by 
columns of swallowed air ; tho air (!olk‘ctH in th{5 stomach 
forming a dome-shaiHjd clear region under tho dia- 
phragm; usually most of it is voided by eructation soon 
after, but in scrophagistH air is swallowini in far great<*r 
amount, and is retained so that it distends tho stomach, 
giving rise to discomfort or distress. 

Cardiospasm , — hi some cases of foo«l regurgitation, or 
difficulty in swallowing, tho bismuth is hold up at the 
cardiac orifice; only a thin stream goes through. The 
lower part of tho cosophagus is dilated in proportion to 
the severity of the hold-up. Cardiospasm comes on 
very insidiously and continues for many years. If 
untreated the dilatation becomes enormous, and the 
oasophagus so elongated that its lower end lies horii* 
zontafiy upon the diaphragm. Beyond the oardiao 
orifice is a cul-de-sac, so that a catheter impinges upon 
it end cannot be made to enter the stomach except with 
the aid of a rilk guide that has been introduced some 
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dajB or weeks previously. 

Oarciwma of (Esophagus . — ^Tke cardiac orifice is one 
of the two usual sites of cancer of the oesophagus. 
Obstruction with irregularity of outline is the charac- 
teristic X-ray sign. The other site of cancer is at the 
level of the bifurcation of the trachea. Normally the 
right bronchus indents the oesophagus at this place; 
the indentation is regularly seen during the passage of 
bismuth. Excessively hot drinks may erode the 
mucous membrane at this prominence, and food boluses, 
by their friction, keep up the erosion. Later, a cancer 
may ensue. With bismuth and X-rays an obstruction 
and irregularity of outline is seen, and if the growth has 
eroded the wall of the bronchus, bismuth, when 
swallowed, is seen to enter the bronchus and radiate 
along its branches. It is then coughed up. 

The Stomach . — ^In the upright posture the greater 
ourvatxore should be about level with the umbilicus; 
with the added weight of 4 ozs. of bismuth, an inch or 
two lower. In the recumbent positions it lies higher. 
Gastric peristalsis is best observed in the prone position; 
normally the waves seem to start at the cardiopylorio 
junction, become deeper as they travel along the curva- 
tures till they approach the pylorus, where they out off 
the pyloric antrum from the rest of the stomach, and 
then thrust the contents of the antrum into the 
duodenum. 

Pyloric Spasm. — A very prevalent disorder of the 
stomach is pyloric spasm. The contents of the pyloric 
antrum, instead of being thrust through the pylorus, 
are returned repeatedly into the body of the stomach; 
little or none passes into the duodenum, although with 
pyloric spasm, gastric peristalsis is usually more 
powerful than normal; the waves are deeper than 
normal, and are seen to start nearer the cardiac end. 

Pyhric Stenosis . — The passage of numerous waves 
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must be carefully observed. Organic stenosis is diag- 
nosed if an occasional thin streak of bismuth is forced 
through the pyloric aperture as the result of exceedingly 
strong peristaltic efforts; in some oases of obstruction 
reversed peristalsis is seen; the waves start at the 
pylorus and proceed along the curvatures toward the 
cardiac end. The diagnosis of pyloric stenosis is 
confirmed if, at the end of six hours, there is a large 
residue of bismuth, and some residue stiU after twenty- 
four hours. 

Pyloric Cancer . — ^Irregularities of outline, if per- 
sistent, indicate new growth. Sometimes the tumour 
can be felt. 

Gastric Ulcer . — ^Pyloric ulcer gives rise to ligbt 
pylorio spasm; if cicatrised, to stenosis. Ulcer of the 
lesser curvature causes striking changes, vciy constant 
in character in different cases; a niche on the lessor 
curvature, corresponding to the crater of the ulcer; a 
deep notch in the greater curvature, opposite the ulcer, 
due to spasm of the circular fibres of the stomach. This 
spasmodic hour-glass contraction is permanent, but 
relaxes under general anaesthesia. Beyond the ulcer the 
pyloric portion of the stomach is big and baggy; there 
is pyloric spasm; the duodenum is distended, awl there 
arc pronounced evidences of chronic intestinal stasis in 
the ileum and colon (describod later). 

Cancer of Lesser Curmiure , — ^Thoro is, in my judg- 
ment, ample proof that chronic gastric ulcer may 
become cancerous. The X-ray ovidenco is an alteration 
oi the typical niche; ite edges become irregular, and as 
the oanoer grows the change of shape b^omes more 
pronounced and extensive. Sooner or later a growth 
con be felt in the position of the old ulcer. 

phe Normal Duodenum . — ^In health, bismuth enters 
dwdenum from the stomach at once ; as soon as the 
pait Is a peristaltic wave propels the hiemn^ 
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into the second (vertical) part, and on, without delay, 
through the duodeno-jejunal junction. The first part, 
or “bulb,” is hemispherical; its upper border is dome- 
like. 

The, Dtiodenum in Stasis . — In chronic intestinal 
stasis the duodenum is distended, elongated and dilated ; 
its peristalsis is increased in force, and it is seen to 
be working against an obstruction — ^a kink at the 
duodeno-jejunal junction. In severe oases the “writh- 
ing” duodenum is seen; the entire viscus undergoes 
constant changes of shape and position; its contents are 
forced into its fourth part by the force of the waves, but 
are returned again and again to the second part, only 
an occasional spurt being forced through the duodeno- 
jejunal junction, after which it courses freely through 
the coUs of the jejunum. 

Duod&nal Uker . — ^Irregularity of outline of the 
duodenal bulb is usually due to ulcer. A single acute 
ulcer or erosion causes either a persistent spasmodic 
constriction or a wedge-shaped depression at the seat 
of the ulcer. A chronic duodenal ulcer causes a 
“crater” analogous to the crater of a gastric ulcer. 
Apart from the ulcer the duodenum always exhibits the 
characteristics of the “static” duodenum already 
described. 

The Gall Bladder and Gall Stones . — ^Distension of the 
gall bladder can usually be felt by manual pressure 
below the ribs, and occasionally the gall bladder can be 
emptied by pressure. Gall stones, if old and encrusted 
with lime salts, can often be seen, but those of 
recent formation are transradiant because they consist 
of pure cholesterin. A valuable new method of ascer- 
taining the presence of gafi stones has lately been 
introduced, but unfortunately it entails some slight 
risk. The sodium salt of tetrabrom-phenol-phthalein 
is administered. This is excreted by the liver into the 
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gall Wadder, and, unless the cystic or common duct is 
obstructed, the gall bladder becomes opaque for a 
certain number of hours and the cholestorin stones 
within it appear as clear areas. 

The, SmaU Intestine.— The Jejunum and upper ileum 
call for no special observation, unless adhesions are 
suspected. The lower end of the ileum, however, is 
often the seat of severe changes in stasis. 

Ileal Stasis . — ^The lower ileal coils are very apt to 
drop into the pelvis, where their contents stagnate and 
give rise to toxaemia. The changes which occur in this 
region are now well known. In persons of feeble 
constitution the caecum drops and rotates backward and 
causes Ueal torsion. In more robust persons, the 
mesentery resists the fall of the bowel, becoming 
thickened at the point of greatest strain, thus giving 
rise to an ileal kinh. 

The Appendix . — Or the appendix takes on the 
fimction of a ligament by becoming attached by bands 
at its base so that it anchors the caecum and imposes on 
the terminal ileum a sharply-hooped course to the 
ileo-caecal entrance. The appendix becomes distended 
and congested; in this state it may “flare up” at any 
moment. The X-ray diagnosis of ileal torsion, the 
Heal kink and the anchored appendix, involves camf ul 
observation and palpation with the fluorescent screen 
in various postures (supine, vertical, oblique). 

f Th^ Normal Appendix is shown — ^partially or wholly 
filled with bismuth— at some or all examinations from 
the fourth hour onward. It appears as a sinuous or 
idcMe-shaped thread below or on the left of the 
csecum. It is freely movable with the ciecum; its 
form and position depend entirely on the manipulation 
appfied to it. In thin, lax subjects it can be fdlt and 
loBed m a soft, slender cord ; no pain is oam^. H 
apimidix is oatarrhal or inflamed it feels firm^ 
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and thicker; pressure upon it then causes pain. A 
fixed or kinked appendix is nearly always catanchal. 
Concretions in the appendix are shown as small, ovaJ, 
relatively clear areas surrounded by the dense bismuth 
shadow. A peristaltic wave is sometimes seen to 
drive the bismuth out of the appendix (from tip to 
base) into the caecum. Bismuth may enter the 
appendix again from the caecum as soon as the wave 
has subsided. The filling of the appendix seems to be 
a passive act, while the emptying is due to active 
peristalsis. Small shot swallowed with game is 
occasionally seen in the appendix ; one, two, or three 
may occupy its tip. They may remain in it for 
months and then be expelled into the caecum, or they 
may enter the appendix one day and be found in the 
colon next day. 

The Large Intestive . — ^Normally bismuth begins to 
enter the caecum in three or four hours; it reaches the 
hepatic flexure in five or six hours ; the splenic flexure in 
eight to twelve hours ; the rectum in twenty-four hours. 
At this stage some bismuth may have been passed; 
most is distributed round the large intestine. In 
forty-eight hours all the bismuth should have been 
evacuated. 

Abnormalities of the large intestine include: (1) 
Dday associated with (a) dropping of the caecum, 
transverse colon or flexures; (b) dongation, especially of 
the pelvic colon; (c) kinking by bands, especially of the 
fliac colon (Lane’s first-and-last kink); (d) ang^datim, 
especially at the splenic flexure. (2) Cataarh of the big 
bowel is of very frequent occurrence; it constitutes the 
several forms of colitis. 

Colitis . — Stagnant faces decompose; the toxic pro- 
ducts of bacterial proliferation irritate the mucous 
membrane, causing it to secrete excess of mucus. The 
circular fibres of the irritated bowel wall get into a state 
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of tonio spasm, causing exaggerated sacculation and 
persistent narrowing. In many cases bismuth fa5ccs 
are found to stagnate in the ciccum and ascending colon, 
while small amounts of bismuth mixed with inu<!«s arc 
washed through the rest of the big bowel. A thin 
streak of bismuth is seen in tho descending atul iliac 
colon, giving an X-ray picture highly charaeteristic of 
“colitis.” 

Diverticulitis is, in my experience, a sequel to t-oMtis. 
The iliac colon is its usual seat; it is rccogum'il by a thin 
central streak of bismuth and isolated spots of bismuth 
on either side. 

Cancer . — New growth in tho bowel is I’ccognir.cd by 
obstruction to the passage of bismuth and irregularity 
of outUne. The diagnosis of new growth, di vesiculitis 
and most other disorders of tho large intestine must be 
confirmed by a barium enema ; no X-ray investigation 
of the alimentary tract is complete that does not 
include it. 

Barium En&m . — ^Twelve ounces of barium sulphate 
and six ounces of colloidal kaolin, suspondoit in four 
pints of warm water, are rmi in slowly from a can. The 
rectal nozzle is passed in just beyond tho anal sphincter. 
The patient lies on the back. If tho bowels have been 
properly cleared in preparation, the fluid runs through 
the large intestine freely, reaching the casoum in one to 
four minutes, although tho can is raised only high 
enough to allow the fluid to run. 

Need for a Complde Investigation . — Tho separate 
disease described in text-books on medicine and 
suof^ry are not isolated disorders, but parts of a general 
^mre. Every organ, fe aSeoted ; the first to break down 
is one that happens to bear the gimtest strain at the 
at this juneture, full weight be given to the 
X-say findings, tlm patient may be saved the lamentable 
that follow feom an incomplete diagnosis. 
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X-Rays in Diagnosis of 
Dental Diseases. 

By J. MAGNUS BEDDING, F.B.O.S. 

Senior Surgical Eadidogist, Guy's Hospital ; OoimiUing Badwhgist, 
EdenbrUge Hospital, etc. 

B efore discussing the radiographic diagnosis in 
diseases of the teeth and surrounding tissues 
it is necessary to consider briefly the normal 
appearances of these parts. 

NOBMAL APBBABANOES OB THE TEETH AND 
SUBEOXJNDING TISSUES. 

The teeth are best demonstrated by means of dental 
films placed in close contact with the lingual aspect of 
the crown and adjacent alveolus, and present an 
opacity of almost uniform density with a central area 
of comparative translucency representing the pulp- 
cavity and root canal (or canals). With suitable 
technique the enamel covering the crown is shown as a 
denser layer as compared with the underlying dentine, 
but the dentine and cement substance cannot be 
differentiated. The outlines of the tooth are perfectly 
smooth and regular. 

The shape of the pulp cavity naturally varies in 
the different teeth; the root canal is seen as a 
very fine linear translucency in the centre of the 
root, diminishing in width towards the apex, and 
generally becoming invisible within a few millimetres of 
the apex itself. In imerupted teeth, and for a con- 
siderable but variable time after eruption, the apex 
does not present this appearance, but remains “open” : 
the root canal is wider and flares open at the apex 
owing to the incomplete formation of this part of 
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the root. 

The alveolus presents the ordinary appearance of 
cancellous bone, with reticular lamellar formation. Tlie 
alveolar margin is seen to possess a ihin, but regular 
and unbroken layer of more (sompaet bone, and this 
is carried around the roots of the teeth, fornnng the 
lamina dura of the tooth-socket. 

Between the root of the tooth and the lamina dura 
is seen a thin linear transluceney represemtiug the 
periodontal membrane. This fine translucent line 
passes from the alveolar margin down to and around 
rile apex without any variation in width. 

Several local modifications of the above appearances 
are observed, duo to normal anatomical structure, but 
frequently mistaken for abnormalities of dental origin j 

(1) In the upper jaw, the shadows of the anterior 
nasopalatine foramina frequently fall in tbo region of 
the apices of the upper incisors. 

(2) The apices of the upper molar teeth are often 
overshadowed by the lower margin of the maxillary 
antrum, owing to the obliquity of radiation employed. 

(3) In the lower jaw the shadow of the mental 
foramen is commonly soon in eloso relationship with the 
apex of the second pre-molar tooth. 

Tlieso appearances arc a frequent source of error, 
being diagnosed as osteitis around the apex, or, in the 
case of the antrum, as dental cyst. The recognition of 
an unbroken lamina dura and periodontal membrane 
around the apex of the tooth should, however, ofleotuaJily 
dispel any doubts which may arise from those causes. 

Mie diagnosis of dental disease is made when 
variations occur in the appearances described above as 
nomal, and the variation may affect the tooth, the 
periodontal membrane or the surrounding alveolus; 
hEequenriy two, or all three, of th^e structure are 
involved in the same instance. 
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ABNORMAL APBEABANCES OF THE TEETH. 

Before dealing with actual disease of the teeth, it is 
necessary to refer to those developmental abnormalities 
the importance of which is not confined wholly, or 
chiefly, to prosthetic dentistry. By far the most 
common abnormality of general rather than special 
inter^t is the occurrence of a misplaced lower third 
molar tooth. This tooth may be found far from its 
normal situation, sometimes Mgh up in the ascending 
ramus of the mandible, and is one of the common 
sources of dentigerous cyst formation. It is more usual, 
however, to find the tooth in a more nearly normal 
position, but lying obliquely, so that the crown is 
impacted against the second molar, or placed of 
necessity so far back that the posterior cusp is impacted 
in the ascending ramus of the mandible. 

The presence of a tooth so placed is a not uncommon 
cause of trismus, adenitis, or pain referred to the ear : 
the onset of s3unptoms generally coinciding with an 
infection around the incompletely erupted crown. The 
possibility of caries is also by no means remote. 

A dentigerous cyst may, of course, occur in connection 
with any retained tooth ; the radiographic diagnosis is 
made on the appearance of a translucent area in the 
alveolus, usuaUy round or oval, with a slightly con- 
densod bony wall; projecting into the cyst cavity is 
seen v>n opacity which may appear as a fully formed 
tooth, or as an irregular dense mass bearing but little 
resemblance to the fully formed structure. 

Other developmental abnormalities such as absent 
or supernumerary are usually of dental rather than 
general interest. 

Caries is seen in a radiogram as a translucent area 
with smooth margins in the crown or neck of the tooth. 
The condition is readily recognized if the cavity is seen 
in profile, as a break is then shown in the surface of the 
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tooth; but small cavities in the inner or outer wall o£ 
the crown may be readily overlooked. 

Pulpitis in the aeut<‘ foim ])rovi(lt‘s no grounds for 
radiographic diagnosis, uiul this may also hol<l gotwl in 
the chronic form of the clisoase; so that a nonnal 
radiograpliic aj>pearan<‘e of tlu' pulp-enviiy in no way 
negatives the probability of inllaminatujn of the }Uilp. 
Sometimes, however, definite ehangt'S art* sts'U in 
chronic pulpitis : the pulp-cavity becomes diminihlied 
owing to encroaching calcification, and may even aj>jK‘ar 
obliterated. In other cases small round opuciticH due 
to “pulp-stones” may bo setui in an othentist* normal 
pulp-cavity. The significaneo of those st<m(‘s as 
indicating inflammatory ohangos is, Iitwt'ver, not 
completely free from doubt. 

Sclerosis of the roots, with or without tlu* formation 
of apical osteoma, and. absorption of the roots, are 
changes seen in periodontal disease ami apical osti'itis, 
and will be discussed more fully below. 

ABNOEMAL ABPEARANCBS OF Til IS PERIOUON'I’AL 
MEMBRANE ANO SlTBROONDINCt AnVKOIATH. 

Periodontitis . — Aeuto periodontitis produces no n'eog- 
ni7<ablo variation from the normal X-ray appt>aramm 
It is in the chronic form of the disease tbat ratfiographio 
examination has ac<juired a place of imequallod 
importance. 

Iladiograiihkially, (dironic peniodontitis asstnnes one 
of two forms, which may be describe<l as the marginal 
and, the generalized; the term generalized is used as 
applying to any particular tooth : either form of the 
disease may be seen in one tooth only, though it is more 
common to find several involved. In very advanced 
periodontal disease the distinction between the two 
types is often lost. 

The rnwgiml type of disease shows a i)rogressiv© 
abscrpfaon oi the alveolar margin. Tho first radio* 
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graphic change is loss of the angle formed by the 
compact bony layers of the alveolar margin and the 
lamina dura. This loss represents destruction of the 
most superficial part of the tooth socket, with exposure 
of the cancellous bone to the surface. 

As absorption of the margin, proceeds more and more 
of the root is exposed, but the periodontal membrane 
around the deeper portion of the root usually maintains 
a comparatively normal contour and width in the radio- 
gram. Eventually this progressive marginal absorption 
may extend to the apex, the entire socket being destroyed. 
The disease may, however, become arrested, especially 
in the earlier stages, and the eroded margin of the 
alveolus then develops a compact surface larger, 
thicker, and more irregular than the original alveolar 
cortex. 

If this occurs, widespread sclerosis may develop 
in the alveolus, as shown by general increased 
density, with thick, dense, irregular lamellse, and 
partial obliteration of the cancellous spaces. Diffuse 
alveolar changes of this nature are generally con- 
spicuously absent in active, progressive, marginal 
periodontitis. 

The radiographic appearance of arrested bone disease 
does not necessarily indicate that the tooth can be 
saved, as absorption may be taking place from extensive 
pocketing in the gums. 

In the generalized type of periodontitis the periodontal 
membrane becomes thickened; this is seen in the 
radiogram as an increased width of the translucent line 
separating the tooth from the lamina dura of the 
socket. The periodontal thickening is usually fairly 
unlfcffm in degree around the whole root of the tooth, 
from alveolar margin to apex. 

Marginal absorption is usually absent and the lamina 
dura becomes increased in width and density as a result 
of sclerosis. Increased density and irregularity in outline 
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of the root of tho tooth aro also commonly seen, some- 
times with formation of an apical osteoma, and diffuse 
osteosclerosis of tho alveolus is by no means infrequent, 
especially where several contiguous teeth are similarly 
affected. 

This form of periodontal disease do(‘s not show the 
same tendency to progression as the marginal form, so 
far as the periodontal thickening is concerned, but 
repeated examinations at long intervals often show a 
gradual increase in sclerosis of tlio lamina dura and 
surrounding cancellous bone. Occasionally marginal 
destruction supervenes in the gciu'ralizcd typo of 
disease with ensuing gradual destruction of the tooth 
socket. 

Apical Osteitis is nearly always (if not invariably) 
duo to spread of inicotiou from tho pulj)-eavity. In 
both acute and chronic forms the point of paramount 
importance in X-ray diagnosis is tho recognition of a 
break in the normal lino of periodontal membrane and 
lamina diura around the apex. 

In tho acute form, resulting in alveolar abseoss, other 
radiographic changes may bo by no moans conspicuous. 
Careful oxamiiiation will, however, nearly always 
reveal an irregular area of rarefaction in the alveolus 
around the apex, with loss of detail in the lamellar Imny 
structure. At a later stage a small opacity may bo seen 
in this rarefied area, indicating Htwpiestrum formation. 
In chronio apical osteitis the normal line of tho 
periodontal membrane is first modified as tho result of 
periodontal thickening around tho apex. 

At a later stage of development a break is seen in the 
normal line of the lamina dura, this being expanded, so 
to speak, so as to form tho walls of a rounded translucent 
area directly continuous with the normal line of tiie 
periodontal membrane around tho more superficial 
portion of the root. The area of transluoenoy, which 
represents an encysted granuloma, may gradually 
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increase in size or may remain stationary oyer long 
periods. 

Not infrequently the granuloma is absorbed and 
the translucent area is then seen to become less 
obvious, owing to formation of new bone. 

In some instances the occurrence of an old apical 
osteitis can only be recognized by the presence of a 
faint ring of condensed bone around a tooth apex; the 
granuloma itself apparently having been entirely 
replaced by new cancellous bone formation. 

More or less absorption of the apex of the aflfeoted 
tooth is very often seen in chronic apical osteitis. 

It is necessary to point out that osteitis may remain 
around roots left by incomplete extraction, and as these 
roots may be entirely buried. X-ray examination must 
include denuded areas of the alveolus when searching 
for a possible dental focus of infection. 

In conclusion, it may be advisable to touch briefly on 
the relative importance of the different types of period- 
ontal and apical infection as causative agents in the 
production of remote symptoms due to septic absorp- 
tion, Many views have been advanced on this subject, 
but I am convinced, from personal experience, that 
no distinction whatever can be drawn between 
these forms of disease as regards their liability to 
produce any of the disorders recognized as being due to 
focal infection. 
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Diagnosis of Cerebro-Spinal Fever in Infants. 

T. Mogilnwiki points out that ccrcbro-spinal fever is a discas'O 
which is particularly frequent in early infancy, and presents many 
difficulties in diagnosis, as the symptoms usually differ from those 
observed in older children and adults. While in the older patients 
there is a sudden onset, with shivering, vomiting, headache, and 
rigidity of the neck, in infanta, on the contrary, the onset is insidious, 
without typical meningeal symptoms, and an erroneous diagnosis 
of typhoid fever or pneumonia is not infrequently made. NervoJis 
excitabflity and abnormally increased tension of the fontauclle 
are nearly always present; lumbar puncture should always }»e 
performed for diagnastic pmqwseH . — {Archhm de MidMve dea 
JEnfanta, August, 1926, p. 476.) 

The Dick Test for Susceptibility to Scarlet Fever, 

W. A. Brown publishes the result of an inve.stigation into the 
question of susceptibility to scarlet fever by t he employment of tlio 
IHok test in a series of 487 cases. He comes to the conclusion that 
when a patient, who gives no previous history of the disease, .shows 
a well-marked positive skin reaction, there Is strong presumptive 
evidence that his or her imunmity to scarlet fever is slight or absent. 
The records of nine cases in tlie series which developed typicHl 
scarlet fever subsequent to the test confim this conclusion , although 
it is impossible to bo dogmatic on tho results in such asmaU number of 
oases. The Dick test is, in tho author’s opinion, a I’alnablo aid to 
diagnosis, and a strongly positive skin reaction in the first fortj -eiglit 
"hours of a Hoarlatiuiform eruption would leail one to hesitate before 
making a diagnosis of scarlet fever, Wlien a patient, who has recent ly 
shown a pasitivo Dick reaettiou, develops n scarlnliniform attack, 
the reappearance of tho red area at the site of orlginat inoculation is 
confirmatory of a diagnosis of scariet fever. Tim ntsults of fclie ti-st 
deinonstrato that age-susceptibility is higlusst at a pericMl la'fore 
the ohUd begins to attend school, while ago-ineidenee l.s greatest' 
during the first few years of school life. The woll-recogniaKsl fact 
that an attack of diphtheria increases the patient’s suweptibitity 
to scarlet fever wsus confirmed by this investigation .-— ( Briiiah Journal 
el Ohildrm’e Diaeoaea, July-Soptembcr, 1926, p. 17L) 

The Technique of Bhod-TaMng for Diagnostic Purposes, 

M. Jonesoo says that tho medical practitioner, to avoid trouido 
and inconvenience, should adopt once and for all a particular method 
of takaiii; blood for diagnostic purposes and keep to it. He points out 
that to us© a needle only is not a good teelmiqne, as often tho vein 
Is nteed, especially in women patients, the blood runs badly ami 
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clots quickly, and the patient may be upset at the sight of the blood* 
For such purposes as bloochurea examination or the Wassermann 
test, therefore, he advises that an all-glass 10 c.cm. to 20 c.cm, 
syringe should be used, and the vein punctured with the needle 
jfitted to the syringe* The needle should have a calibre of at least 
one millimetre* After the usual bandage is applied, the fiat should 
be closed and the arm stretched to make the veins stand out, 
and the vein felt, not looked for. The needle is inclined at an angle 
of 50 degrees to the skin, and, as the puncture is made, rather 
sharply, the needle is pushed in more parallel to the vein* Once 
the vein is properly entered, the blood runs by itself into the syringe 
to the requisite amount. — {Jottrnal des Praticims, October 24, 1926, 
p. 698.) 


Blood Coagulation Time in Skin Diseases. 

J* von Desohwanden has found, in the investigation of various 
skin diseases, that, particularly in eczema, the blood coagulation 
time was abnormally long* While in normal individuals the range 
of the clotting time was found to be from 35 to 39 minutes, in cases 
of old-standing recurring eczema the coagulation time was prolonged 
to from 53 to 66 minutes. — {Dcrmatologische WocMnschrift, October 
10, 1925, p. 1499.) 

The Sedimentation Test in Gynmcology. 

J* L. Baer and R. A. Reis have made a study of sedimentation 
tests in one hundred gynacologioal cases, and come to the conclusion 
that the test is a valuable one in determining whether or not there 
is an infection present in the body. In pathological conditions of 
the pelvis, for example, pelvic infection can be definitely excluded 
when the sedimentation test is negative — that is, when the sedimen* 
tation time is over two hours, the rate of sedimentation being 
directly proportional to the virulence of the. infection. — 

Jourml of Obskirics and Gynamlogy^ Beptember, 1925, p* 397.) 

Early Diagnosis of Diabetes Mdlikis* 

H. 0. Mosonthai insists that the early diagnosis of diabetes 
mellitus is most important, as if the greatest good is to be accom- 
plished for the patient treatment must bo begun at the earliest 
possible moment. ''.Fhcre is no means for early diagnosis that stir- 
passes the availability of routine urine analysis, and in cases where 
there is a suspicion that diabetes may exist this should be performed 
once a month* The tests to be employed are tlie Fehliaig-Benediei 
procedure, fermentation with yeast, and the phenyihydrazine 
crystals. If the urinary tests prove inconclusive, the blo'od-sugar 
should be resorted to. If the blood-sugar is 0*140 per cent* two 
hours or later after a breakfast rich in starches, we may suspect that 
the sugar tolerance is lowered ; if it is 0* 150 par mn€ or higher we 
may be certain of it. A patient with a normal glycssmia from 
0*090 per cent, to 0*120 per cent, before breakfast, may show an 
abnormally high Mood-sugar level after breakfast, and it is not 
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probable tbai the diabetic will maintain bis so-called normal blood- 
sugar after his meals. If a normal degree of glycasmia exists two 
liotu's or more after breakfast we are fairly safe in believing that no 
diabetes mellitiis exists. If the blood -sugar is no higher than O' 140 
per cent, we cannot l>c quite so sure of our ground. An increased 
blood-sugar Bignifle.s a tUminished carbohydrate tolerance, but every 
instance of leasoned carbohydrate tolerance is not diabetes. When 
all other raeams fail to determine the signiiicance of transient or 
doubtful], traces of glycosuria recourse may be had to the sugar 
tolerance tests. One hundred grains of ghiooso are given to the 
fasting subject, and the urine collected at the end of two hours and 
again for the next twenty-two hours. A trace of .sugar {up to O' 2 
per cent.) in the first specimen and no sugar in the second specimen 
are supposed to indicate that no diabetes inellitus is present ; higher 
amounts of sugar arc supposed to make the diagnosis of diabetes. 
The early diagnosis of diabetes is not always an easy matter, and 
doubtful oase.s must l)e observed carefully over a long period before 
a final opinion is given . — (Mcdicnl Journal and Urcord (Now York), 
November 4, 1926, p. 634.) 

Diagnosis of Whoopi)ig-€oiigh, 

S. Meyer and B. Burghard, in a study of 442 cases of whooptng- 
oough in infants under the age of one year, 423 between the ages of 
one and three, and 199 in children over the age of three, point out 
that specially in the younger ohildren the whoop is often absent, 
and that by waiting for it before making a diagnosis of the disease, 
an epidemio may become established. Points in the early diagnosis 
are the extreme r^tlessness of the infants, they cry, with rapid 
breathing, cough frequently, knock their heatls against the sides of 
their cots, and throw their limbs alxmt. Atfca<?ks of sneezing or 
yawning may begin or substitute the ordinary whooping-cough 
paroxysms . — {ZeUsehrift fiir Kinderhr'Ukunde, fcfeptembor 28, 1926, 
p.;103,) 

Cornplicaiiom of Lumbar Pumture. 

J. B. Porkel notes that in 1,{^K) cases in which he has }>erformed 
lumbar puncture for diagnostic piirfsises, although no fatality 
occurred, in 322 oases signs of meiiingism arose, and iwreistetl for 
from one to ton days. The cause of this untoward com plication, 
the autlior suggests, was probably the escape of oorebro-apinal 
fluid into the epidural space ; or it may have arisen from cerebro- 
spinal shock or a reflex on the vasomotor centres oausoti by the 
puncture.— (Prease MMicak, October 3, 1926, p. 1320.) 

Dtagwais of Diseases of ihe Liver. 

0. H. Gieen, C. S. MoVicar, W. Waltera, and L. G. Bowntree state 
that the determination of the serum bilirubin and the pbenoltetra- 
chlorphthaldn test premise to be of very definite assistance to the 
study of patients with abdominal carcinoma and suspected maUg- 
nsnt disease of the liver. Wlunt extension of the malignant ptoewas 
to the liver is accompanied by jaundice, as from abstraction of toe 
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extrahepatic bile passages, it is direct evidence of a disturbance in 
the normal physiological activity of the liver. In such oases func- 
tional tests and the determination of the serum bilirubin are of 
value in that they famish a sensitive and quantitative means of 
studying the effects of the jaundice. The tests are of less value in 
differential diagnosis, for the jaundice dominates both the clinical 
picture and the laboratory findings. It is, however, in the study 
of patients with carcinoma involving the liver, without jaundice, 
that functional tests are of greatest value. In the absence of 
clinical evidence of hepatic involvement, the phenoltetrachlorph- 
thalain test may furnish the only evidence of metastatic nodules in 
the liver. Positive tests are not obtained in all cases of metastatic 
involvement of the liver, for positive tests are a measure of the 
interference with the activity of the liver as a whole, and it is an 
organ with a large margin of safety. For this reason, however, 
positive tests when obtained become doubly significant.— 
of Internal Medicine^ October 15, 1926, p. 542.) 

The Estimation of the Liver Function, 

C. W. McClure, W. L. Mendenhall, and M. E. Huntsinger stat® 
that one of the most promising means of obtaining information 
concerning an organ’s functional condition is the study of that 
organ’s secretions or excretions, and in the case of the liver the bile is 
poured into the intestines and may be obtained for study by means 
of the duodenal tube. The procedure employed by the authors is as 
follows : the duodenal tube is swallow^ before breakfast on an 
empty stomach; the metal tip is allowed to pass into the second 
portion, as determined by X-ray screening. The subject then 
reclines on the right side and a mixture of 6 c.cm. of oleic acid and 
45 c.cm. of tap water is introduced into the duodenum through the 
tube. After about fifteen minutes have elapsed, collection of duo- 
denal contents is begun by siphonage. As soon as bile appears, the 
collecting flask is changed, and collection carried out for a period of 
thirty minutes, provid^ there is no gross change in the colour of the 
bile, as, for instance, from pale yellow to dark brown or deep green. 
If a marked change in colour does occur, the eollec»,ting flask is again 
renewed and the duodenal contents collected over a period of the 
ensuing tliirty minutes. Observations on normal subjects showed 
that introducing oleic acid into the duodenum always gave rise to 
a flow of definitely brown bile. The minimum and maximum con- 
centrations of the four constituents of this bile are as follows : 
cholesterol concentration from 30 to 213 mg., pigment concentration 
from 100 to 600 per cent., bile acid concentration from 80 to 212 per 
cent. , bilirubin concentration from 6 • 7 to 23 • 5 mg. On a basis of these 
observations it is considered that the figures given for the four biliary 
constituents establish the limits of their normal variation . — (Joiirml 
of the American Medical Aasociedion, November 14, 1926, p. 1637.) 

Companson of the Kahn with the Wassermann Test 

M. H. Faupel has taken specimens of blood from a series of 400 
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patients, anti eniplo^^ed both the Kahn and the WasRernmnn tests 
for purposes of ot>iaparlson. In the Kahn test the aniigtai eonsists 
of a 0‘5 per t^ent, ehtilesteriniml uU*.oho!ft‘ extract of }H*ef heart 
muscle, whidi has been titratinl to determine tlu‘ propi^r proportion 
of antigen ami salt solution to mix for the The uudilnttHl 

serwm is heated at 56' C. for iU minutes, and ttdo e.enn of the 
patients seniin is then ad<led U) each of three tubes <*on1aiihng 
0’0r>, 0*025, an<l tP0l25 c\em. of the antigen saline mixture, Ketub 
IngB are rccxmlial on the basis of 4“<. dyf ^ *b T 4 , 1 -b r* depend- 
ing on the distinctness of tiie precipitate. Tht‘ final result is tlm 
average reading of the three lubes, 00*2 per cent . of the NpecimenH 
showed absolute agmuneiit with the Wassermanu H* 8 per cent, 
good relative agreement, 5 pm* cent, partial api'ement, and I pm* 
cent, absolute disagreement. The Kahn test is of especia! ludp in 
cases in which rajudity is an iinpoHant factor. {liHlktiH o / ihf Jnhfia 
Hopkinn IlospiiaL 8(*ptember, Itt25, p. I7tb) 

Compamm of Diagnostic Tests for Syphilis. 

C. Schuler has made a eomparisun <if the Wasscrmanm Sachs- 
Goorgi, JMd, and Aleinieke test-n for syphili,^ in 5,tHHt eases. He 
found that the test which gave the largest niitnbiu’ of positive resultH 
in syphilis, and the smallest number of mistaken posit i\e results, 
was' the Wassermann. The Sachs-Oeorgi was the best of the other 
three, but gave confusing re.suits in cases of fuberctilosiH, cnteriiiH, 
and arthritis; the two other tests gave many wrong po.silive remilts. 
— {SchweizemfM MnimniMhe Wutymrhrlft, Chiober I, 1625, 
p. nh) 

A Neio Rectoseope. 

H. Bavignae describes a new instrument which be ha^ tmnsi huIhI 
for the purpo.se of examining the ivetum. It- is ccnnptmHi id a penlU' 
gonal prism, which forms the centre of the apparaitis, at right angles 
to which arri two telescopic tubes, tHudaining lenses, through <aie 
or other of which the examination i.s mmle. A Ihinl tube, in the same 
plane as one of the examination tida^s, is trf various inten*hangeab!e 
nizm^ auil is mtnKluced into the mdum. Tlu^ apparatus allowh two 

K srsons to make theexaiuinati<m uf the saiiietiute, and, according to 
r.Havigmm, is an improvement <»n other similar nmt Inals of exanc 
Ination. --(PaWs Midlml, >5ovember 2H, 1625, p. 414.) 

Examination of the Cerebro-Bpinal Fluid in Malaria. 

R. MontoIeoHB haw iuvwtigtttud tho comlititm ot the cerola’o-apiual 
Said in, cases of malaria, and found that in SO patioiits with malaria 
fwrasates present in thoir blood the corebro-spinal pressure rose 
proportionately with the temperature, and even in the intervals 
between attacks the pressure not infrequently remained above the 
aomal. In acute cases the sugar content of the fluid was high, and 
in some oas «3 o£ pernicious malaria the albumin content was high, 
aM lyBiphooytbsis was present. In old chronic cases the oerebro- 
fluid was aormaJ. — (/f Foftciimeo, September I, I82fi, p.470.) 
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The. Diazo Beaction in the Diagnosis of BiUrubmomia, 

0. Piotrowski discusses the various methods employed for the 
quantitative examination of the bilirubin in the blood, and finds 
that van der Boqjh’s reaction, as modified by Thannhauser and 
Andersen, is the most reliable method. The retention of bilirubin 
in the blood can bo diagnosed by the aid of the diazo reaction, even 
when clinical evidence is absent. — (Presse Mid'mk, September 12, 

1925, p. 1222.) 

The Diagnosis of Suhphrmic Abscess. 

E. Dexter gives detailed notes of six cases of snbphrenic abscess, 
all of which emphasize the facis that the condition is of insidious 
onset, and that early diagnosis is infrequent. On account of the 
lack of physical signs pointing directly to the subdiaphragmatic 
location of the infection, the condition is often confused with some 
post-operative inflammation within the thorax ; in each of the oases 
reported there was dullne-ss, diminished breathing, and diminished 
or absent fremitus on the affeote<i side. The movements of the 
costal margin and the position of the liver may be misleading, 
depending upon the anatomical location of the subdiaphragmatic 
inflammation. The most important and the most definite aid to 
the diagnosis is X-ray examination, which should be repeated; 
in all six of the report^ oases it was found that the diaphragm was 
displaced upwards, was more acutely arched than normal, and 
diaphragmatic motion on the affected side was lost. — (Amerimn 
Journal of the Medical Scienees, December, 1925, p. 810.) 

The (Esophagoscope and X-rays in the Diagnosis of 
(Esophageal Disease. 

0. J. Iraperatori insists that in the correlation of subjective 
symptoms and clinical findings, including radiography, in conditions 
referable to the cesophagus, endoscopic examination is of major 
importance. Visually, the lesion producing the symptoms may be 
studied and the nature of the condition determined. The X-ray 
findings, with a proper interpretation, should be available before 
and during endoscopic examination. Dilatations are not so striking 
by means of the oesophagosoope as when seen radiographically, 
with the oesophagus filled with some opaque fluid, when kinks and 
changes in normal direction are also easily made out. There may be 
occasions when msophagoscopy is contradicted and the X-ray 
findings must be accepted. A more correct diagnosis, however, 
is always obtainable when the two methods of investigation are 
employed conjointly. — (Arckivea of Oklaryngdlogy, November, 

1926, p. 4AI.) 

The Value of Emmination of the Bhod-^essure. 

S. Katzenelbogen notes that the examination of the blood- 
pressure gives valuable indications not only regarding the cardio- 
vasoular system, but also regarding the functioning of the kidneys 
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and the suprarenal oapiulea. In an indirect manner the blood- 
pressure gives information about the anatomical condition of these 
organs, proof of which is frequently seen at auto}wy. A high blood - 
pressure is sometimes the only symptom to indi<uite any departure 
from normal health: the amount of the tension that can Iw bom© 
by the individual varies in ditbuent eases, ami sonic {wntoiw may 
live to an advancwl age with a very high blood-pressure.- 
MidicaU de h Suissf Itomituk, Ib'ceinlwr 25, ID25, p. H5>7.) 


A Skin Test far OerebrchSpiiud Fever Immimizatim. 

M. Erlich, assisted by co-workere, has mode intrmlcmml injections 
with the tojun from culture, s of the mening(tt'owni.s, in 82 imlivkluals 
between the ages of one and twenty yeara. In 45 <'ascs the rt'aclion 
was positive, in 28 negative, wid in ‘iit was indefinite. The {wsitive 
reaction cases were not influenced at all by the injection of a non- 
Bpecifio serum. The principle of this new introdermal t<«it is the 
same as that of the Schick and Dick tests . — {Cumjttes RmlM de la 
Soci&i de fiiohgte, October 23, 1923, p. 943.) 

Value in Diagnosis of ihe Cerebro-Spiml Fluid Sugar 

Content. 

MM. Fontanel, Loulier, and Rouquier have come to the eonolusion 
from a ^nos of examinations of the ccrebro-spinal fiuid that the 
sugar content of the fiuid is of considerable value in diagnosis. This 
is particularly so in the differential diagnosis of tubertsulous menin- 
gitis from encephalitis lethargica, the sugar content being usually 
increased in the latter. A diagnosis should not, however, be Irosed 
on inereaaed sugar content alone, as this may be present even in 
normal individuals.-~(Annnb‘ade if 4f(/m'nr,8opte)tnk>r, 1923, p, 186.) 


The Schick Test for Diphtheria Immwmzation. 

I. Nasso has found that if the Hchiok tost for diphtheria immuniaa- 
tion is repeated after ten or fifteen days it is definitely weakened. 
Three or four repetltioRs were enough in most oases to change the 
{espouse from iKwitivo to negative.- {La Pfdiatfki, November 1, 
11^, p. 1141.) 


The Mlecirocardwgre^h in the Dmgnosis of Coromrg 

MmboUm,, 

F, A. Willias reports two oases of coronary embolism, in bdtih of 
which tlm chief symptoms were sudden attacks of pain in the n^on 
of the heart; the heart-sounds showed no notable abnonnaUty, the 
pulse was regular, the blood-pressure approximately normal, and X- 
rays showed an apparenMy normal heart m both oases. ExaminBd.on 
by the eteetroeaHliograph showed in each ease very de&dte tnoiM> 
in the tracing, evidently due to a Ifiook. A number of the 
xdiomimtnB are printed as Ulustratlmsa.— '0nAf‘tMS des 
r JK Peeur, November, 1925, p. 71S.) 
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Diagnosis of Pidm&narg TvAercuhsis in Children. 

S. Singer iwints out that the diii^roHia of pulmonary tulicnnihwia 
in children is one of the moat difficult to make. In percussing a 
child’s chest, it is important to remember that the chest wall is 
very thin, and, therefore, one will elicit more if very light per- 
cussion is used. A great aid in the diagnosis of tubcronlosis of the 
traoheo-bronohial glands in children is the finding of paravertebral 
dullness; this is an impaired x-esonance between the scapul®, which 
often extends upwards to the supraspinous foss®. The voice sounds 
in a child’s chest are greatly exaggerated. A negative Von Hrquet 
test, if repeated, absolutely rules out tuberculosis up to the ago of 
five or six years, but becomes more unreliable as the child grows 
older. A positive sputum clinches the diagnosis. The X-rays are 
of great value in the diagnosis of pulmonary tuberculosis in chil- 
dren, especially in oases of enlarged traoheo-bronohial glands, but 
too much stress must not be laid on the X-ray findings only. — 
(Arckwes of Pediatrm, November, 1925, p. 716.) 

The X-rup Diagnosis of Gastro- Jejunal Ulcer. 

A. B. Moore and W. J Marquis state that in eliciting the direct 
radiological signs of gastro-jejunal ulcer the most important 
evidence is obtained by careful and thorough palpation, so exercised 
as to expose and permit proper exploration of the stoma and 
contiguous portions of the stomach and jejunum. This is best 
accomplished by lifting the overhanging portion of the stomach 
with one hand and carefully manipulating the field of the stoma 
with the other, separating the folds of the stomach and small 
bowel, and searching carefully for any abnormalities. The patient 
should be rotated in different directions so that different angles of 
view may bo obtained. The first passage of the opaque medium 
through the stoma should be carefully observed, for at this time 
irregularities may be noted that are later hidden by the barium in 
the bowel. Deformity of the stoma appears as a retraction and 
drawing up of the greater curvature ; it may be due either to spasm 
or to cicatricial contraction. Either retraction of the stoma or 
narrowing of the jejunum may cause a scant flow of barium, which 
is of groat diagnostic value. Fixation of the stoma, when noted, 
is of diagnostic importance. During palpation of the stomal area 
close observation should be made for possible craters, which 
appear as small localized areas of greater density due to the reten- 
tion of barium in the cavity. While these craters do occur, they 
are not, in the authors’ experience, nearly so common as some 
observers believe . — {American Journal of Roentgenology, November, 
1925. p. 432.) 

Differential Diagnosis bettueen Fibroma and Pregnancy. 

Eor^t Urion points out that while the symptoms and signs of 
a uterine fibroma usually differ markedly from those of pregnancy, 
sometimes the differential diagnosis may be difficult, as a fibroma 
may have some of the symptoms of pregnancy, or may be oom- 
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I^licaled by pregnancy, or, again, tho pregnancy may not bo typical, 
and may have aomo of the symptoms of a fibroma, Uaujilly the 
diagnosis of prt'gnancy depends on tho cassation of the menstrual 
priofls, the soffening of the cervi.T uteri, tho rapifl and regular 
growth of the tumour, tho prosence of milk in tiio breasts, ote. ; 
while in tin' caws of a fibroma there are perifKli<wl luomorrhagos, the 
cemx is .selerosed, an<l tin* tumour is hiinl, often irregular, and of 
slow development. Sometimes, in the case of a fibroma, tho men- 
strual pcrimis may Ihj irregular, or have ceiusisl (at the menopause) ; 
the tumour m.ay grow rapidly {in, for instanee, malignant degenera- 
tion); and milk has been reported (by Coniniandetir and by 
Hartmann) to l)e prewmt in the broast.s. On <}C(!asion, in 
pregnancy, there may be irregular hminorrhage, and tho cervix 
may Itc sl-ierosetl. Time, in most ca.se.s, will confirm the diagnosis, 
but the employment of X-rays is a most valuable aid to preci.sion, 
although a negative nuliogram Imfore the end of the. fifth month 
is valueless.- • (Im Oi/ndcologie, October, 1025, p. 58'!.) 

Th’C Diagnosis of Gmorrhceal Vnliv-rngimUs. 

Sara A. Roudder comes to the oonclnsion that in cas<!s of vulvt)- 
vaginitis the diagnusis should deptmd upon smears nn<l cultures 
from the urethra, vulva, vaginal introitus, upper vagina, and 
cervix. Smears are h«.st when mmlc with sterile slender cotton 
swabs which are evenly rolltsl, not rubbed, over sterile glass slides. 
Staining ahouUl be eonttoHed by the use of known gram-positive 
and gram-negative organisms, such iu» staphylococci and /i. coif. 
Persistent extra-cellular, gtam-nogativc, biscmit-shaptsl dipbwsocci 
in froahly-made and carcfHlly-.stuined films from the genittj-urinary 
tract of children are presumptive evkience of gonococcal iuft^ction, 
even in the absence of oonflnnatory clinical and euliuml findings. 
The presence of the gonocow.us in the genito-nrinary trnc.t of chil- 
dren is not always attemletl by jHisitivo clinical signs ; nor is there 
always a pnxlominance of pus cells in those secretions which contain 
gonococci, Kpithclial ci'lls frequently harlimir the organisms. TImi 
nusUfied Thalmann nusdium, as deserilied by Tom»y and Btickell, 
B.p{)earH to Ihj the l«‘st rllffiwntia! nifslium yet flcvisetl for the 
isolation and inainteiuuMs* of gun»KX>cci. The fermontathm testi is, 
at present, fho only hjciujh wheniby the gonocticcuH can fjo differen- 
tiated fron> otlier gram -negative dipliKuxsci, tho goiwvxjeus 
fermenting dextrose onI,y.--(./o«m/l of Urohgg (Baltimore), 
November, 1925, p. 429.) 

BetimaUon of CaMum in the Blood and Urine. 

J. 8. Sharpe desoribea a simple and rapid method of estimating 
the caloium in the blood and urine. It depends on the formation 
bf a doud by the addition of oxalate ammonium to a protein- 
free oaloium solution in glycerine, and a comparison of this with a 
similar doud in a standard solution by means of a simple msplido- 
' rteter, w^dt can be made in a few minutes from a smalt cigar-box 
. Hipi two test-tttbes. l>r. Sharpe gives full details of the method 
s Meihd Jaumol, Jmuaiy, IM6, p. 27.) 
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(So great waa the demand for onr last Special Number on Dietetics that 
we ofi!er no apology for issning another number on the same subject 
brought up-to-date. We do not propose to utilize valuable space by 
commenting on the individual articles, but will leave them to the 
considered judgment of the reader, being convinced that ho will find a 
great deal of practical value which will help him in his duty to Im 
patients, and assist in the making of a healthier population.) 
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The Doctor and Dietetics : 
Some General Principles. 

By sir KENNETH GOADBY, K.B.E., L.R.C.P., D.P.H. 

Specialist Medical Referee for Industrial Poisoning, Hmte Office , 
hie Honorary Bacteriological Specialist, Royal Herbert Hospital, 

Woolwich, (Ac. 

T he literature of all civilized countries abounds 
with references to the advantages and dis- 
advantages of food, of the choleric effects of 
beef and mustard, and the humours attributable to 
starchy articles ojP diet, but the present useful issue 
of The Peaotitionee dealing with foods and their 
advantages and disadvantages from many points of 
view may be aptly summed up in the plaintive wail 
of Katherine: *T care not what so long as it be whole- 
some food.” Here is the crux of the matter : “What is 
wholesome food ? ” We know the old saying, “What is 
one man’s food is another man’s poison,” and, again, 
the country advice, “Feed a cold and starve a fever,” 
or Sydenham’s philosophic epigram, “He that hath 
attained unto the age of forty abatoth himself some- 
what of his diet be he not a fool.” As civilization has 
advanced and man has ceased to depend upon a 
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preoai'ioiis diet of uneooked roots, fruits, and berries, 
and has substituted for it an acouniulation of vast 
stores of food, a groat ehaiigo iias taken placse in 
the concentration of food subslanet's asw<'U asinllu'ir 
consistency. Modern physiological inves ligations em- 
phasize the necessity of axlc{piate bulk of foodstuirs, 
besides a sufficient supply of the three cardinal con- 
stituents of diet— protein, carboby<lrate, and fat — and 
finally, the necessity of some material, siicfi as salad, 
containing those antiscorbutic, and oth(‘r fa(!tors 
without which both growth and raainionance of 
health are impossible — tbo vitamins. There are two 
other essential constituents; the inorganic salts, mainly 
derived from vegetable food, and the substance so 
often neglected in the estimation of diets, naiiudy, 
water. The human body contains at least 813 per e('nt, 
of water; all the chemical exchanges iii the ultiraato 
cells depend on an adequate supply of water as well 
as the discharge of waste products from the Iwdy. 
From the point of view of the doctor, dietoiios are 
divisible into two categories: (1) the normal diet to 
maintain a vigorous and healthy body in avorngo 
health, or to enable the young and vigorous cliild to 
develop normally, both physically and mentally; 
(2) in disease and pro-disoaso conditions, which artiebs 
of diet should bo avoided, which should bo takou. 
Now those two problems, whilst having many factom in 
common, arc not quite identical. The calories given 
off by different foodstuffs when subjeotod to analysis 
in the calorimeter are the basis upon which the quan- 
tities are calculated, that govern the amount of diet 
in severe iUness or the amount of food provided for 
a family of growing children, although in practice 
calories per gramme weight of food must be turned 
into, say, spoonsful of porridge. The amount of 
food will vary with the work done, with the body- 
wei^ of rile person, or, as is more usually accepted, 
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the surface area. A fat person Jj lying injbedj’will 
require less food than a thin person engaged in 
exercise These, however, aro extremes upon which 
dietists are agreed; what becomes difficult and a source 
of concern to the doctor is to advise a diet adequate 
in amount for a person who, whilst not suflEering 
from a frank and declared disease, is yet in a condition 
of iU“hoalth or a pre-flisease state. To do so it is 
necessary to know whether the primary food constituents 
are improperly, partially, or inadequately utilized. In 
other words: Is the metaboHsm of the person it is 
sought to help normal on a normal diet? How far 
does the metabolism of protein carbohydrate fat — salts 
and water — depart from normal ? 

For purposes of illustration we may conveniently 
regard food which is assimilated as passing along the 
two arms of a Y. Along the one branch the food is 
turned into body growth, increase of body weight, 
and repair of tissue waste; along the second branch, 
into energy required by basal metabolism, or the 
internal energy of existence at rest and the output of 
external energy, of mental and physical activity. 

The evaluation of the components of the first branch 
is difficult, but the estimation of the second series is 
approachable by direct chemical methods. To advise 
a choice of diet in the state of ill-health which precedes 
most forms of chronic disease, we require to know the 
nitrogen distribution in the blood and excretions; 
fortunately, the main quantity of nitrogenous refuse 
is discharged in the urine, only a very small amount 
in the faeces. 

Eolin has shown that the nitrogenous metabolism 
of the body is very closely pictured in the nitrogenous 
excretion m the urine, and that whilst the urea nitrogen 
represents the assimilated food nitrogen (exogenous 
nitrogen), the creatinine nitrogen, and, to some extent, 
the uric acid nitrogen, represent the coll activity of 
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the body (ondogenons nitrogoii)’. Tho {•n^aliniuc <'«>n- 
toiit of tlio urine nnnninK renmrkuhly (‘oiistaut. inub'r 
all sorts of variutiouH in <Hcl, wln'rt'as tliouroa niirogon 
uudorgooH variationH <'<)rr('Hi)on(ling to the inlako of 
protoid food, (h’cat im}m)\oin«‘nts luu<‘ hwn mtido in 
tho estimation of tho non-|)r(dt'id nitrogen of tlio 
blood, and it is innv (■ornj)nrativ<*]y <’aMy to make a 
quantitative analysis of th<‘ blood nitrogi'ii, and eor- 
relato this with tiio nitrogen excretion in the itrini*. 
Failure of carbohydrate meiaboUsin is too well known 
to bo moro than roferrod to in passing, hut ilc is tiio 
correlation of the nitrogenous eleiiK-nts, and more ('spe- 
cially tho pcrcontago nitrogen distriimtifui of the wasti* 
products, that give a clue to tho hn'ukdown or early 
impairmout of tho nitrogenous im'tabolisin of tiu* body. 

What ia essential for clinical dietetics is not haw 
mwh of tho intake of nitrogen is exi*reted in the various 
forms of waste products, but rather what the rclatim 
proportions of tho various nitrogenous i'nd-[>roductH 
are to oiio another in tho total nitrogen excreted ovi'r 
a given period, and how these quantities compare with 
a similar computation of tho blood. 

The nitrogen distribution in a normal pemon’s 
excretions, with even a variable food supply, remains 
remarkably constant over long iKiriods, and ultimat^ely, 
either through diseaso or simple wear, one or other t»f 
the body functions commences to fail. If this impair- 
ment of function bo dctoctod in its earliest stages 
dietetic adjustmonts may bo adopted with advautagti, 
and commencing disease averted. After all, the piin- 
oiples involved are only a special case of those commonly 
employed in engineering, industrial chemistry, metal- 
lurgy, and many other industries. Why not apply 
them to medicine? Tho knowledge and the labora- 
tory facilities exist — all that is required is real co- 
operation between tihose who work at tho bedside and 
tibnse who work in the laboratory. 

180 



Army Rations. 

By SIR WILFRED BEVERIDGE, K.B.E., C.B.. D.S.O., M.B., 

D.P.H. 

iMte Director of Hygiene, War Office ; late Professor of Hygiene, 
Royal Army Medical College, etc. 

O WING to the varying conditions of a soldier’s 
life and service in many parts of the world, 
in addition to the specialized nature of the 
work required of him, the provision of a universal diet 
to suit aU his needs is obviously impossible. The 
soldier’s dietary has to be considered and constructed, 
therefore, in accordance with those particular require- 
ments, and so not one but many special rations have 
to be provided. 

Such diets or rations comprise the following ; The 
normal peace ration; the field-service ration, which is 
further subdivided into the front-line ration, and that 
for the fines of communication, both varying materially 
with the exigency of a campaign; the standard emer- 
gency ration, one or more of which are carried by the 
soldier under active service conditions, and for use only 
in extreme necessity as may be decided by the general 
officer commanding; the haversack ration, which 
generally consists of bread and cheese, carried on 
field exercise; rations for rail or ship transport; and 
hospital dietaries. In an army in the field, in addition 
to these, special diets have to be arranged for native 
troops, women auxiliaries, labour companies, and 
prisoners of war, each according to their needs. More- 
over, special rations are arranged for troops serving in 
tropical or arctic climates, both in peace and war. 

Although the main principles applicable to all diets 
for communities are not departed from in the con- 
struction of a soldier’s diet, yet the quantity and 
character of the food required especially depends upon 
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the amount and nattirc of fho cncrfjcy (‘xpcndituro, tlio 
amount of body bent noeessary to eounferiu’t extra 
exposure, and the age and weiglil of the mc'ii. »Streh.s 
is laid on the faet that the reernit, .still more or lew-H a 
growing lad and undergoing a eourho of phy.sieal 
training to which he is unaeeu.sionied, require.s more 
food than the trained adult Ktddier. 

During tho period of the war th(‘ hiter-Allied Heien- 
tific Food Commi,ssion, ns'ognizing thi.s fact-, reemn- 
mended that young recruits should receive ('xtra food 
representing an energy value of 200 ealori('K jXT head 
per day in addition to tho oidlnary army ration. Tim 
Food (War) Committoo of th<i lioyal Society, relying 
upon direct measurements of the exjMUulitnre of energy 
by recruits undergoing training for war, reeommendod 
tlxat tho recruit of average size should receive a diet 
representing not loss than Ii,750 calorics per day. 

In the construction of army diets, except for roeruits, 
any qualification to moot tho nowls of size and weight 
can only be permitted to a very limited extent. It 
would be impracticable to provide a series of diets to 
meet the variations from tho average of all tho dilloreiit 
arms of tho service, and ho an average normal ration 
is provided which, in practice, has met all rcHjuiromeuts. 
In special cases, however, some increase in the dM»t for 
men of greater size than tho av(‘rage, and (mgaged in 
intensive labour, is called for. During tho war, for 
example, men engaged in quarrying and in lumber 
felling received an increased diet amounting to well 
over 6,000 calories per man per day. Tho energy 
expenditure of the soldier in relation to hk food was 
fuUy investigated by Cathcart and Orr in 1918. These 
observers determined by direct calorimetry the 
energy expended during all the phases of a soldier’s 
daily life, and stated that the soldier in training for 
war must be supplied not only with ample food, but 
must have body reserves in the form of fat and other 
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material so as to maintain liis efficiency when com- 
pelled by exigencies of service to lose touch with his 
source of supply. 

It is now customary, when framing a soldier’s diet, 
to take into consideration, in the first place, the energy 
expenditure under the different conditions of service, 
including that due to the weight of the load to be 
carried, and the probable nature of the anticipated 
warfare, whether mobile or stationary. The energy 
expenditure is determined by the direct method of 
Douglas and Haldane, since this method is particularly 
adapted to mobile subjects. The energy expenditure 
of the soldier at the present time under peace con- 
ditions amounts to approximately 3,380 calories per 
man per day, and since the food must contain more 
energy than the man is expending, the present army 
peace ration has been Jfixed at 3,600 calories per day. 
Experience has shown that the men do well on this 
daily allowance and gain weight. 

Cathoart, Richardson, and Campbell have shown 
very definitely that a load equal to one-third of the 
body-weight is the maximum which a soldier should 
carry. Since the average body-weight in our army is 
about 1 36 pounds, this would mean that the maximum 
wnight of clothing and equipment to bo carried by the 
soldier should not exceed 46 pounds. In Franco 
during tlio war the men were required to carry a load 
of approximately 80 pounds in weight, and in the 
winter, when the clothing and equipments were wet and 
muddy, a weight of over 100 pounds was not infrequent. 
The load carried and the method of adjustment have 
considerable bearing on the energy expended, and 
hence on the food requirements. If the load is exces- 
sive or iU-balanced the value of the normal dietary 
may be influenced considerably. 

Variety, so essential in all dietarios,[is often]|diffioult 
to obtain in the field, "'and can only bo given as was done 
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in Eraiice, by ilio HubHtitution of ocrlatii coijsH{iu‘iil'>! 
of tho did by of horn in cqijal proportion, ha\in« roiffinl 
to their food value- for example, Tiintton or pnser\ed 
moat for beef or fruit in lieu f»f le-jelahle-. Vari<«ty 
was then often more or les> eompulsory (and uould bo 
again, when whorlage ol eertain foodNlnlTs from e<*ono- 
mio difficult iort occurred), and suh.slitutes had to ))o 
found. 

In peace, variety in the ration is obtaine<l by allow- 
ing a certain amount of commutation of some of the 
eonstituents of tho normal ration, tht‘ kind and amount 
being laid down by llio War Ofliee, and also by making 
use of daily menus prepared by all units baseri on a 
monthly menu issued by the Supply Branch of tht* army. 
Variety and also e<;onomy have fc>llow<Hl tlin itnprovt*- 
ment in army cooking, which has made gnsit progrt'ss 
since the wax. dimatk? conditions call for approf>riate 
modification of tho rations as regards protein and carbo- 
hydrate requirements. Diets can, with atlvantago, 
be reduced during tlio summer, oven in tetnp<‘rato 
climates, thus tending to economy. Food supplied for 
active service in the field must be portabh*, with good 
keeping properties, and as far as possiblt! should con- 
form to that which the hulk of tho men ar<' jw’Cuh- 
tomed, hence bread, nu'at., and bacon form tlie staple 
art ides of tho ration. Owing ( o t h(‘ inen wd wear an<l 
tear, loss of sleep, exposuro, continued mental strain, 
and extra liability to contract disease, an ample ration, 
well-balancod in constituonts, portable, vttrie<l os 
much as possible, easy of digestion and assimilation, 
and containing a duo proportion of vitamin-containing 
foods, is essential for the needs of an army in tho field. 
Experionco has shown that a ration of this nature 
must afford an energy value of at least 4,000 oalorios 
per man per day, anything short of this being 
inadequate. 

The protein requirement for men in the field has led 
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to much controversy, but the opinion held by all experi- 
enced military observers is in favour of a somewhat 
higher amount than for peace requirements. The 
Ktimulating efiect of protein is of distinct value, and 
porHoiially, after long experience, I have seen no ill 
effect whatever from quantities ranging from 120 to 
140 grams per man per day. For men on the lines of 
communication other than for those in training camps 
or engaged in extra hard labour, the protein require- 
ments need not exceed 100 grams per day, and the total 
calorie value of the ration as a rule need not exceed 
3,360. 

One of the great difficulties of catering in the field is 
the regular supply of the right proportion of food- 
stuffs containing the necessary accessory food factors. 
When wholemeal flour is used for bread and biscuit, 
and fresh meat and fresh vegetables or fruit are avail- 
able and prolonged cooking is avoided, any army has 
little to fear from the occurrence of deficiency disease. 
It is, however, often impossible for the Supply Branch 
to maintain a regular supply of fresh vegetables in 
the field, although potatoes and onions are generally 
available. Apart from scurvy, many of the septic skin 
conditions and what is termed “ inflammation of connec- 
tive tissue,” may bo encouraged by a lack of vitamin-C. 
Dried vegetables in lieu of fresh are now prohibited in 
the army, and when vegetables fail recourse must be 
had to fruit. 

Although lime juice is included in army field rations, 
to be issued only on the advice of a medical officer, its 
value has now not the same significance as formerly, 
since the field ration normally contains a sufficiency of 
accessory food factors. 

During the war Dr. Harriette Chick observed, how- 
ever, that the lime juice then issued had little or 
no antiscorbutic value; indeed, the term Ume juice 
until the middle of the nineteenth century was used to 
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describe the juice of lemons. Lemon juico made from 
fresh lemons and which contains the pulp and a certain 
percentage of volatile oil from the rind is now snliKti- 
tuted for lime juico in our army. 

In the event of any deficiency discaHc arising, na-oursts 
can always be had to yeast extract u»ul to germinated 
pulses, which on occasions have proveil of tiie greatest 
value, and arc easy of preparation in the field. 

It must be remembered that in war, not only is 
deficiency disease to be guarded against, but. that, such 
conditions as war ojdema, intorincdiary stages of 
fatigue, depression, headache, indigestion, and melan- 
cholia may all be associated with a lac;k of vitamins. 

It does not appear to be generally known that 
alcohol forms no part of a soldier’s ration, eitlior in 
peace or war, and that it is only iasuofi on spcciai 
occasions on the advice of a medical officer. We aro 
all aware that in the past w'ar, a ration of mm on 
occasions was beneficial m the exceptional circum- 
stances of life in the trenches in the winter mouths, 
when men were exposed day and night to inclement 
weather, fatigued beyond measure, and exposed to 
constant mental strain. A certain amount of alcohol, 
preferably given at the end of the day, is boneftcial as a 
gastric and nerve stimulant to men under circum- 
stances such as those, but habitual use is not justified 
under any circumstance of service in the field. 
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Food and the Public 
Health. 

By WILLIAM J. HOWABTH, C.B.E., M.D. 

Medical Officer of HeaUh for the City of London. 

I N no branch of preventive medicine has greater 
activity been shown in this country since the war 
period than in that relating to the control and 
supervision of the food supply. No doubt the war 
experience contributed materially to this end, for all 
win recollect the importance which the food problem 
assumed during that period of strife. Mere bulk of food 
assumed a lesser importance than character; the 
variety of possible substitutions was emphasized in 
both this country and abroad; the discoveries of 
unknown factors in food, the absence of which pro- 
foundly affected health and well-being, and the de- 
pendence of this country on oversea supplies, were all 
matters of intimate concern for every citizen in the 
land. Government of the people in the exceptional 
circumstances which developed necessitated the 
promulgation of such a series of food-controUing 
regulations as no one had ever before experienced. 
In co-operation with the Government the Press lent 
its services. The publio received instruction in the 
reasons for this or that restriction; discourses were 
prepared on the scientific use of food ; abstruse 
physiological problems were set out in simple language ; 
and generally, it may be stated, that one of the ad- 
vantages derived from this period of trial was that the 
people of this countjy became better instructed in 
food hygiene — ^using the words in their broadest sense 
— ^than at any previous period in history. 

It would have been cause for wonder, therefore, if 
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this newly-created interest had died down after the 
urgency had subsided; people had i)con educated in 
the fact that the food they consumnd ])layccl an 
important part in maintaining health, and they recog- 
nized that certain remediable defects (rxisted. The- 
ultimate result was the formation of a definite “publi(; 
opinion,” and the psychological moment was soi/asd by 
successive Ministers of Health, aided by permanent 
officers who had passed through this war experience, 
to introduce and render effective niiracrous practical 
changes of an advantageous character. 

The scientific conception of food requirements has 
undergone a marked change in the past decade or so, 
and although the calorific value of food substances has 
still an important bearing on health problems, and 
though probably such factors as the protein ratio 
cannot be disregarded, the position of these and other 
doctrines has been altered as fundamentals by tho 
ever-increasing knowledge of the still obscure vitamins 
or food-accessory substances. Tins changed stand- 
point is of practical interest to the working man. A 
diet in ample amount of white broad, margarino, 
skimmed-milk cheese, supplemented by the storiliKod 
meat sold in tinned form, cannot maintain that vigour 
and well-being which are sufficient to ensure an 
adequate output of labour or a satisfactory resistance 
to attacks of illness. Tho oxporionco of tho fatal 
epidemic of influenza with — as some consider, among 
whom I include myself— some relationship to tho then 
character of the food supply, may be quoted as experi- 
ence dearly bought, but which may benefit future 
generations. Among other striking illustrations of tho 
relationship between food and health may bo quoted 
the pathetic story of tho Austrian babies during tho 
war, the surrender of the beleaguered garrison at Kut, 
the outbreaks of beri-beri on board ship and in 
Eastern oountri.^, of pellagra in America, the ro- 
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searches on rickets and scurvy, and the indications 
that many of the dental troubles of to-day may be 
attributed to irregularities of feeding. 

A brighter view is the improvement in infant mor- 
tality, a feature of the last twenty years. To what extent 
the reduction of dirt or of contaminating organisms 
has been responsible has not yet been fully demon- 
strated, but I think one may safely say that, notwith- 
standing the laudable devotion of that band of women 
workers who, under the auspices of progressive local 
authorities and numerous voluntary agencies, have 
applied themselves to this problem, success would not 
have been so pronounced had pasteurization and the 
commercial production of dried milk not been a con- 
current association with this activity. In this con- 
nection it is of interest to note that pasteurization of 
milk became an increasing necessity to avoid the 
wastage of a valuable product which defective methods 
of production, distribution, and storage rendered 
increasingly req[uisite. 

So much attention has been paid to disease in 
relation to food that there is a danger that it may be 
over-assessed, which thought arises when one con- 
templates some recent views on the causation of cancer. 
The actual cause and exciting factors seem in danger 
of being confused, but perhaps it depends on the point 
of view of the contributor. To one who is keenly 
interested in the cancer problem the temptation to 
elaborate the thesis is considerable. 

Just as food is better regulated to-day than ever 
before, so is scientific inquiry into the problems more 
active. This activity is not limited to private labora- 
tories, as is proved by the work of the Food Investiga- 
tion Board of the Department of Scientific and Indus- 
trial Research. This Board consists of a central 
executive, under the able direction of Sic William 
Hardy, secretary of the Royal Society, and distributes 
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responsibilities among different committees, of which 
may be mentioned those dealing with canned foods, 
fish, frozen meat, fruit, and the like. The amount of 
fundamental knowledge which is being accumulated 
by this Board is not generally known, since a largo 
amount of labour has necessarily been expended on 
matters which are not of general interest, particularly 
such as include complicated investigations of a chemical 
or physical character, and in a few instances bac- 
teriological. The dependence of this country on 
imported food necessitates a full knowledge of how that 
food may be transported without prejudicially affecting 
it in any of the various possible ways, and inquiries 
have been instituted into the subject of frozen fish, the 
importation of fruit and eggs, frozen meat, the changes 
observed in condensed milk and tinned products, and 
the like. With similar aims, but ha a more specialized 
manner, the Low Temperature Reseai’ch Station, 
administered for the University of Cambridge by a 
special committee and supported by Covornmout 
funds, is unique, and the reports from the research 
workers engaged therein are of unohallougcd value to 
the scientist, trader, administrator, and the public, 
and the maintenance of health is undoubtedly one of 
the chief objects aimed at. 

The public will have reason to bo appreciative of 
the numerous administrative measures which have 
issued from the Ministry of Health in recent yeaiu 
The regulations controlling imported food have been 
tightened up, and the procedure is now, on the whole, 
clear cut, with the sound objective that only food which 
is fit for human consumption shall enter this country, 
and so packed and transported that the huge consign- 
ments ^all offer the minimum of difficulty of inspection 
on arrival. International arrangements are entered 
into, and the system of supervision at the place of 
requires to be appwived before oertaki products 
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which present difficulties in the way of later super- 
vision are allowed to be admitted accompanied by 
the approved official certificate. 

Standards of composition for varieties of dried milk 
and condensed milk have been established, and although 
regulations stiU allow of the sale of skimmed milk pro- 
ducts, these clearly require that the tins containing 
such milk should be marked “Unfit for Babies.” The 
date of manufacture of tinned food is also not yet a 
compulsory announcement. 

Improvement m the milk supply has received an 
impetus from the “Designated Milks” Order, which 
seems to establish the principle that milk produced 
under certain specified conditions shall receive the 
advantage of an official designation. Seeing that the 
standard of excellence receives approval, it is not a far 
step to require that a milk which does not reach a 
reasonable minimum in standard shall receive corre- 
spondingly definite official disapproval. The new order 
has stimulated local effort, and doubtless the day is 
not far distant when a minimum standard of suitability 
will be created. The present position with respect 
to “Pasteurized Mfik” is unsatisfactory, since the use 
of the words, is strictly limited to milk treated under 
approved conditions. The position ought to be that 
disclosure should be required whenever milk has been 
so treated by heat, but that the treatment should be 
Mmited to approved methods. At present anyone can 
sell heated milk without control and without declara- 
tion — ^an obviously unsatisfactory condition. 

Departmental committees have been set up and 
have reported on both meat control and preservatives 
in food. In each instance regulations were framed with 
Commendable promptitude bearing on the subject and 
in accordance with the committee’s recommendations. 
Meat inspection, handling, and marking, have been 
placed on a better footing, and additional supervision 
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of slaugMerhoiises lias been arranged by bringing under 
control those existing in rural areas. 

The prohibition of the addition of preservatives to 
food has been decided upon and -will shortly be opera- 
tive. The delay of a year or two has been necessary 
to avoid a dislocation of trade. The limited number of 
foods to which preservatives may be added is now 
stated, as well as the particular preservative and the 
ma xim um amount. This measure wiU do much to 
clarify a situation which has been full of doubt and a 
source of irritation to aU concerned. 

Public health has received protection in other direc- 
tions ; for example, new powers exist which are intended 
to lessen the risk of milk infection by tuberculous 
employees ; the powers to control places in which food 
is prepared as contained in the London County Council 
(General Powers) Act, 1908, have been extended to the 
provinces by the Public Health Act, 1925, with one or 
two important supplementary clauses. The notifica- 
tion of cases of food poisoning has been approved in 
the City of Edinburgh, an administrative measure 
which seemed sooner or later sure to follow the interest 
which has been displayed in this subject in recent 
years. Einally, one may refer to the increasing part 
which the members of the veterinaiy profession aro 
playing in preventive medicine. The new Diploma in 
Veterinary State Medicine, and the development of 
research in comparative anatomy, are subjects which 
will prove of future benefit to the community. 

This brief summary of recent advances surely indi- 
cates that the reproach against public health work in 
the matter of food hygiene will soon lack justification 
if that position has not already been reachgjl. Post- 
war progress has been so considerable that an enormous 
leeway has been made up in a comparatively brief 
period of time. 
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Diet in Public Schools. 

By L. R. LEMPRiteRE, O.B.E., B.A., M.B., Ce.B. 

Prmdmi of the Medical Officers of Schools Associatmi. 

T he health of the adolescent is unquestionably 
of prime importance, and it is universally 
agreed that the individual can be made or marred 
by the conditions of his or her earlier years, and in 
these conditions diet takes a foremost place. There is 
no other subject upon which so many feel entitled to 
air their views, and upon which opinions differ so much. 
So diverse are the views that the only dietetic articles 
condemned by nobody appear to be water and the 
orange ! However, no one can possibly ignore or fail 
to appreciate the immense value of the discoveries 
made and the work done in this connection by Sir P. 
Gowland Hopkins, Dr. Plimmer, Dr. Hamill, and other 
eminent workers, and it may be of interest to review 
in some measure an average public school diet of the 
present day in the hght of modem discoveries. 

Of school medical officers, the late Dr. Dukes, of 
Rugby, tJie bulk of whose views hold good to-day, 
years ago laid the foundation of school diet, and much 
good work has been done more recently by Dr. Friend, 
medical officer of Ch list’s Hospital, to whom the 
writer is indebted. 

It must bo remembered that diet is not an end, but 
a means to an end. What, then, is the criterion of a 
good school diet ? It postulates not merely the absence 
of illness, but a steady level of good health, with a 
more or less regular growth and rise in weight. 

Good health is affected in several ways, the chief of 
which arc diet, exercise, sleep, and environment, and 
it is obvious that the difficulties of assessing a right 
value to any one of these factors is great, and par- 
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ticularly bo in the oabe of cliot. 

Public school diet presents tlio same probJcinb and 
difficulties as in the larger world, accentuated for two 
main reasons: That it deals entirely with (1) a very 
active and constantly changing individual; (2) maHs 
conditions, where all must feed alike. Thooretioally, 
the school medical officer is the best judge of au 
efficient diet, and he should have a large control in this 
subject, but of ten whole-time medical officers five have 
only a partial control, and three none. This is the first 
weak spot in school dietetics. As this article docs not 
aim at being a scientific exposition, but is rather the 
practical experience and observations of the writer 
with over twenty yocars’ intimate experience of public 
school life, reinforced by the facts and opinions given 
by a considerable number of other school medical 
officers with similar experience, it would be as well to 
present some of the facts obtained, and see how far 
they comply with modem requirements and sccuro 
the object aimed at, the good health and growth of the 
individual. Subjoined is a sample food value tabic at 
one school : 
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Compared with a similar table of thirty years ago 
this represents an increase of nearly 700 calories, and 
from that point of view is a generous diet, although 
none too generous in practice, considering the rapid 
growth and enormous activity displayed. 

There are certain definite weak spots : for instance, 
the small allowance of the fatty foods, butter and milk, 
also of green vegetables, the absence of stone-ground 
flour, and the very poor allowance of fresh fruit ; the 
first deficiency is usually made good by the supply of 
cod-hver oil from the medical officer, the latter by the 
purchase of fresh fruit by the boys themselves, which 
they will always buy if they can. 

The proteids and carbohydrates are ample, and these 
could be curtailed with advantage if the other de- 
ficiencies were made good, so as to secure a more 
nutritious and balanced diet. 

The answers to the questionnaire sent to twelve large 
public schools for boys and four for girls are tabulated 
overleaf, with one industrial school return for com- 
parison, and an analysis of some of them is not without 
practical interest. The numbers, though small, are 
quite typical and representative. Practically all are 
agreed that the feeding is much better than twenty 
years ago. The old bread-and-butter tea has been in 
general supplemented by an extra dish which was un- 
doubtedly wanted; in one school this addition has 
entirely eliminated the hams, tongues, chickens, etc., 
previously supplied from home which filled two large 
meat safes. Although originally confined to vegetarian 
dishes, they have been in part replaced by meat ones, 
with no apparent physical or moral harm. This 
implies meat twice a day at least, which is none too 
much. Years ago meat at the evening meal was supposed 
to arouse the “animal passions,” but school morals 
have improved in spite of the introduction of this meal. 

In many schools a similar deficiency of fats, green 
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vegetables, and paiticiilarly fmsli frnit, ih to be noted. 
In only two schools (one girls, one inixc'd) is there uriy- 
thing Hke an adequate Hup])ly ot tlu* latter, which is in 
the main made good out of the hoyf.' [>ri\iilr‘ {)o<-ket. 

It is a matter of ranch regret that sf(tne-g round (lour, 
which is the main source of vitiimin-ii, is so .seldom usisl. 
Exporienco shows quite clearly that uheu tried it is 
soon liked, if some white flour is mixed with it and if is 
eaten fresh ; 80 percent, isagood averagt*. lnoi<!entally, 
the initial cost is slightly less, it goes f.irtlu'r, »uul boys 
do not eat so much, therefore it is economical as well 
as being more nutritious and more of a laxativi*; but 
it does not make good pastry. Vegetarian dishes are 
not pop^ilar as a whole, though sonu' are a insd sms’ess 
if not given too often — for example, eheesti ami 
tomatoes, braised carrots and gravy, tmioiis juul gnu'y. 

Time of Meals . — In aU cases tlu'n* i.s an averagt' (if 
about five hours between the jjrindpal meals; in the 
winter months tliis is too long for sonus and an optional 
light lunch in the morning and tea or eoeoa in the 
afternoon should be provided, and in the Humm(*r, where* 
early school still exists, some food should be in.sisted on 
before the first lesson. The fear of ehimagiug a boy’.s 
digestion by calling on his gastric juice’s teK> fr(>queutly 
by these supplemental meals is a pure myth. In the 
girls’ schools these supplemental mefils are e'otnpulHory, 
and they are bettor fed tlian tiio isiys, a eompk’te? 
reversal of the tables of bygone years. 

The time allowance is inadequate in several inst ances ; 
a minimum of twenty minutes for breakfast and tea, 
and thirty-five minutes for dinner, should be insisted 
upon ; the two former meals, which, as a rule, are not so 
official as the mid-day one, are v&ty liable to be cur- 
tailed and rushed. 

Bow soon should exercise he allowed after meds ? — 
Theoretically one hour is always insisted on by the 
antiiorities and dietetic experts; but it is hard to find 
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any records of illness or injury, acute or chronic, which 
could be put down to violation of this rule, though fives, 
squash racquets, gymnastics, and tennis have for many 
years been played within this interval. Provided runs 
and football are prohibited, half-an-hour’s interval 
seems ample; it is not natural for any young animal 
to keep quiet after a meal. 

Another vexed question is the supply of personal 
extras through the parents’ pocket, either from home, 
the school tuck shop, or outside shops. Li all boys’ 
schools but one this is allowed, but in none of the girls’ 
schools. In my opinion, supported by most of the 
other medical officers, very strong evidence of its 
deleterious effect should be brought before this time- 
honoured custom is abolished. It gives an enormous 
amount of personal pleasure; a boy values his own 
pot of jam far more than any provided by the school, 
and values the privilege of making his own tea and 
doing some amateur cooking, which often leads to 
a social interchange between master and boy, and is 
of real value. However, the amount and quality 
need closer supervision. The supply of moiiey sliould 
be limited; far too much is aUowod. An average of 
X2 per boy per term spent on extra food is probably 
no exaggeration. No extra home food should be 
allowed without the sanction of the house-master, 
and all other extras should be bought at the school 
tuck shop only, which should be under the management 
of the members of the staff, the profits reduced to a 
minimum, and those gained used for the benefit of the 
school at large. Wisely managed, the tuck shop is a 
valuable asset ; but the uncontrolled supplies of food and 
pocket-money sent by so many parents are not only 
unnecessary, but are a very real danger and call for 
reform and restriction. 

No food should be allowed to be eaten before any of 
the three chief meals, and the tuck shop should be open 
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only in the short morning break and after dinner. 

Faddiness and QrumhUng . — ^Almost all of im agree that 
boys (and girls) are very faddy, especially the yotmger 
ones, and a particular dish will be refused by inati,\- iind 
boycotted without trial, if one or two set the exauiph'. 
The writer has, from time to time, iiisi.sled on sniull 
boys eating such a dish with excellent clTef;|. on the* rest, 
the alternative being medical inspection au<l a proliabJi^ 
dose of castor oil. If a dish is universally unpopulur, 
there is somegood reasonfor it. Mostof thefaddincss has 
been learned at home, and may in part be due to tl»? vciy 
small families that generally obtain nowfwhiys, with tin? 
inevitable spoiling of the only child. Tlui born gru inblcr 
is much more rare, but generally esiKts as inother braiuf hes 
of the community, and constitutes a real danger. 

Pish in bulls is very difficult to cook uikI serve in an 
appetizing way, whatever the pundits say, and is ne\'or 
as popular as meat. Boiled fish is condemned whole- 
sale, Fish pies, fish cakes, kedgeree, fish fried in oil, are 
the best methods, and are much more appreciated if 
only a few tables are served at the same time. Cold 
fish with salad and mayonnaise dressing is oxeoUent in 
summer. Fresh herrings and mackerel are most 
valuable breakfast and tea dishes. A hot service for 
fish items is imperative. 

This leads to two of the vital points of school 
diet, cooking and service, and there is no question 
but that these are in practice far more likely to bo 
at fault than the food. From this point of view, tho 
boarding-house system of feeding fifty or sixty boys 
together is distinctly preferable to the hostel system 
of feeding five hundred. It is much more difficult to 
procure good attractive hot dishes for five hundred 
than for fifty where hoilera have to be used in place of 
large saucepans, for example, for vegetables, and whore 
&h and other items must necessarily be cooked in 
batohes. A similar difficulty applies to a quick efficient 
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service, and good table setting, crockery, linen, etc., 
with its nnconscious, but very real, accompaniment of 
reasonable decorum and good table manners. It is 
unfair and untrue to say that the boarding-liouso 
master waxes fat at the exptsnse of his boys. Nothing 
of the sort; the same libel might apply with equal 
untruth to the hostel school. In each ease there may bo, 
and no doubt are, errors of ignorance, but in these 
days of mixed diet and largo varieties of food a hou.se- 
keeper or steward cannot go very far "wrong with 
medical .supervision, though in the case of the boarding- 
house school, the Eastbourne system of a general expert 
caterer to advise all the houses is worthy of extended 
trial. The crux of the whole matter is the cooking, 
and there is no more false economy from all points of 
view than a cheap or inefficient cook; a good cook is 
above rubies. 

In drawing up a school dietary the following general 
points — ^very obvious ones — must be kept in mind : — 

A. FBOM THE boys’ POINT OP VIEW. 

(1) It must be sufficient and, indeed, generous. 
The 3,600 calories mentioned before is not too much. 
Can a boy be overfed ? At home, Yes ; at school, No. 
His natural inclination or compulsion for games, the 
really strenuous life he leads prevents this. Any form 
of indigestion is very ram, except, perhaps, the acute 
typo followir^ a Saturday “grub,” wliich is quickly 
cured by Nature or castor oil. Normally, a healthy boy’s 
stomach is as elastic and tolerant as his heart, and can- 
not be deranged. The complaint of stomach-ache almost 
certainly suggests the appendix; but the causal con- 
nection between appendicitis and diet is not yet proven. 

Constipation, indeed, is common, and is probably 
aflEeoted by the preponderance of carbohydrates alluded 
to, and the comparative absence of fresh vegetables and 
fruits, though environmental conditions and previous 
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bad habits, so often alluded to on tlie medical sheet on 
entry, play a part. A certain number of cases of feverfsh 
chill, the bugbear of the school medical olficer, may be 
assigned to this cause (constipation), but ct'rtuinly not 
the bulk of tliem, which witlund any <lonl)t arise in the 
upper respiratory tract, and arc so ch'arij- inlhuaictHl 
by atmospheric eonciitious. 

It is stated that resistance to discajsc and iufetdion 
is much lowered by wrong diet; this may b<; true in 
the poorer cla.sscs, but there is no evkhmee. of it in the 
public school. The exanthemata come and go. In- 
fluenza comc.s like a bolt from the blin', but no connec- 
tion with diet can bo traced. 

(2) It must bo nutritious, and supply tlio nct^e-ssary 
vitamins. Of these by far the most likely to be de- 
ficient is vita min- A, though theoretically there is a 
bigger deficiency in both vitamins-B (where stone- 
ground bread is not eaten) and C, the latter being made 
good out of the boys’ pocket. 

The most trustworthy guide to a nutritious diet is 
weight, and there is no better test of good pr<>gress 
than rise of weight plus good health. Every boy up 
to the age of sixteen should increase in weight during 
term ; after that age this is not mairly so important. 
The rate of incroaso varies in difleiHuit boys, but ('ach 
boy has his own normal rate, worked out by Mr. 
Hawkins, of Iltiileybury, many years ago as tho result 
of a largo number of observations on public school 
boys, and published in tho form of graphs, which aro 
of tho utmost value in assessing any given boy’s pro- 
gress. Weights should bo taken at least twice a term, 
better three times. It will be found that loss of weight 
or diminished incroase during term time is due to j (a) 
coming back too fat— -a common cause; (b) illness; 
(o) fatigue (the result of ovor-oxercise, or insuffioiont 
sleep), more often than to dietetic errors. 

(3) It must bo palatable, Boy.M will not eat wJiat 
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they do not like because it is good for them, and until 
we adopt Prussian methods, they will continue to 
exercise their choice. They tire oven of their favourite 
dishes, and variety and absence of routine, insisted on 
by all, is of the utmost importance. It is better to 
serve at times a less nutritious dish and mar the food 
balance than insist on a too I'igid observance of the 
dietetic laws, A boy’s appetite in the main is a very 
good judge, and what he enjoys is more likely to be 
assimilated. 

B. FROM THE SCHOOL POINT OF VIEW. 

(1) It must be easily cooked and served. This has 
been alluded to above. In those days of universal 
domestic difficulties, the problem is more acute in 
public schools than elsewhere, and school diet is un- 
questionably affected by the generally poor type of 
girl that drifts into (and out of) the school kitchen; 
this applies more particularly to the provision of extra 
dishes at brealtfast and tea in the hostel schools. 

(2) It must be economical. Prom a practical point 
of view, this must be faced. Here, of course, the hostel 
school is at a great advantage compared with the board- 
ing-house, But in no school have the foes gone up 
anything like commensurate with the cost of living, 
and many schools must be hard put to it to make both 
ends meet. School fees in the list on pp. 196-197 vary 
from £130 to £270 a year, and the diet is bound to vary 
too. The surjmsing thing is that such a liberal diet 
should in general be applied. Variety is excellent, 
but to vary oatmeal with rolled oats, grape nuts, etc., 
costs 100 per cent, more. Half an ounce extra of butter 
a day costs £300 a year in a school of 500; an apple 
a day, £600 ; an extra dish at tea, £1,260. 

Staple meat dishes must remain — legs and shoulders 
of mutton and large rounds of beef, at least amongst 
the schools with lower fees. Made-up dishes, stews, 
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hot-pot, cottage pies, rissoles, still must, anrl do, appear 
on every one of the school diet-sheets. That the public 
school diet of the present date is on the Avhole good, and 
meets reasonable requirements, in spite of the numerous 
letters and criticisms which appeared in the news- 
papers a few years ago, is supported by the hid lluit 
the bulk of school medical officers agree that wliilo f he 
physique of the boy now entering school life is less gooil 
than his predecessor of twenty years ago, the large 
majority of the weedy delicate boys improi'e in health 
enormously during their school life. 

OONCIitrSIONS. 

The main points may be summed up as follows : — 

(1) The school medical officer should have a largo 
control in the dietary. 

(2) Public school feeding has much improval hi the 
last twenty years. 

(3) The allowance of butter should he not leas than 
oz. per day, and of milk | of a pint. Fresh fruit 

should be provided every day, and stoiio-groimd flour 
(80 per cent.) made compulsory. 

(4) The cooking and service are much more often 
at fault than the diet, and this is more true of the hostel 
than the hoarding-house school, and more true of 
boys’ than girls’ schools. 

(5) While extra private food should bo allowed, 
its purchase should be confined to the school tuck Hhop, 
which should only he open at stated periods, and the 
amount of pocket-money should be restricted. 

(6) Illness due to overeating is very uncommon, 
and dyspepsia practically unlcnown; but constipation 
is common, and this is the most serious fault that can 
be laid to the diet sheet. 

(7) Meat can be eaten with impunity and benefit 
twice a day. 

(8) Moderate exercise at an interval of half an hour 
after meals is not harmful. 



Dietetics in Institutions 
for Children and Young 
People. 

By Q. H. CULVEEWELL, M.D., D.P.H. 

Medical Inspector of Reformaioriea*jmd IndvMrial Schools, Children’s 
Branch, Home Office, 

1 USE the word “institutions” in my title to 
signify those residential schools and places of 
training for children which are maintained wholly 
or* to a large extent by public funds or by voluntary 
subscriptions — ^in other words schools where the 
expenditure in connection with the dietary must bo the 
minimum which will ensure an adequate food supply. 
It is important to recognize at the outset that a con- 
siderable proportion — ^in some cases a very high 
proportion — of children who come imder institutional 
care have spent their earlier years under adverse con- 
ditions and may also rank amongst the less fortunate 
in their physical inheritance. If these cliildren are to 
gain the maximum benefit from their life and training 
in the school we must be able to rely on the dietary 
to play no small part in restoring their impaired health 
and in making good their arrears of growth. 

Plainly, then, the problem of succ^sful feeding ha 
institutions has difficulties not encountered to anything 
like a corresponding extent in secondary or public 
schools, since in the latter the dietary is generally 
required to maintain, rather than to establish, proper 
standards of health and growth, and at the same time 
the need for economy is not so pressing. I shall therefore 
try to mention here some of the main considerations 
which bear on those difficulties and the chief defects 
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-which are apt to arise out of them. 

To be successful in promoting healthy growth, it is 
essential that the dietary in an institution shall meet 
as nearly as possible the diaily needs of each individual 
child, both in the quantity and nature of the food which 
it supplies. These individual needs of course vary 
considerably, and are affected by such factors as ago, 
season of the year, and the chUd’s routine for the time 
being. Judged by such a standard, and setting apart 
as far as possible the influence of aU matters other than 
the food supply, the measure of success attained by the 
dietary from one institution to another is variable. 
The explanation of such differences may of course be 
found in variations in the total caloric value of the food 
supplied per child from the respective school kitchens ; 
but inferior results are, perhaps, quite as likely to be 
due to defects in the balance of the dietary, to lack 
of variety in the catering and methods of cooking, or 
to the faulty service and arrangement of meals. 

Catering . — On the efficiency with which the school 
catering is done depends to a largo extent both the 
variety pro-wded by the dietary and its cost. The 
arrangements made for the buying of food should 
enable ruling prices to bo followed as closely as possible 
so that purchases are made to the best advantage, 
and opportunities can bo sensed of obtaining reasonably 
food which cannot otherwise bo provided. It must bo 
admitted, however, that really good buying is no 
simple matter, especially in smaller institutions whore 
the purchase of food is only one of many duties falling 
on the officer concerned and where the situation of 
the school — often in the heart of the country— may 
compel a certain reliance on “standing ordera.” 

Variety is a matter which only too often receives 
nothing like sufficient attention in school catering. It 
fe obwus that the more varied the nature of fhe food 
the better the chance of meeting the individual 
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needs of the group of children and adolescents com- 
prising the average school. Hence the need for including 
in the dietary a wide range of foodstuffs. 

Bearing in mind the great disparity in opportunities 
for relaxation and for change of scene, food and outlook, 
which exists between the holidays of children in 
institutions and those of boys and girls in ordinary life, 
special care should be taken to make the fare especially 
attractive and varied during the holiday periods. 

The Dietary Scheme . — The dietary scheme, which 
determines the dishes provided and their composition, 
must be varied and capable of ready adaptation to 
meet summer as well as winter conditions. It should 
never consist of a rota of meals on which the same 
breakfast, dinner, and tea appear in an endless sequence 
on the same day of each week. Excepting when some 
special treat is known to be in store, the less children 
know beforehand about their meals the better, and any 
rota should preferably cover at least three weeks. 

Whatever form the dietary scheme takes, it will be 
found useful if the housekeeper and cook have at hand 
simple data from which they can readily determine the 
amounts of ingredients necessary to produce any given 
dish in proper quantities for varying numbers of children. 
Unless this is done mistakes are apt to be made, and 
there is sometimes a tendency to keep to amounts 
calculated originally on a basis say of 100 boys, after 
the numbers have risen or fallen materially. 

It is desirable that no breakfast or tea meal should 
consist only of bread and margarine or dripping, with a 
drink of cocoa or tea. Either porridge, jam, syrup, or 
some meat or fish food should also be given. At tea a 
little cheese occasionally is relished, and a good deal of 
use should be made of salads, which are most valuable 
adjuncts to the dietary. 

For institutions with an average age around fourteen 
years, a total value of approximately 3,000 caloric 

207 



THE PRACTITIONER 

shoald^b© aimed afc. When the average ago is above this 
I agree* with Dr. Friend who, writing of public sehooiboys 
in a paper giving a number of he]])ful views on school 
feeding, advocates a daily allowauia,' in the ueigii hour- 
hood of 3,200 calories in su(‘h a ease.' 

The effect of climate and any special rkanands on 
energy made by the school training must also bo 
allow'ed for in placing the total caloric value. Nautical 
and other schools in exposed situations may bo found 
to need a decidedly higher total value than tlio average. 

Whatever caloric value be regarded as suriicient the 
dietary scheme should give latitude in the totiil supplictl 
to each child. The quantities of most foods allowed 
must necessarily be fixed within certain limits, but 1 
advocate very strongly that both potatoes and broatl 
spread with margarine or dripping should ho supjfiitMi 
ad libitum. 

Where three square meals are given tlicre should, in 
general, be no need to add “lunches” in the middle of 
the morning or afternoon. Broakfa.st should bo tlio 
first event of importance in the school day, and tho 
work done before it limited for the bulk of tho children 
to a short spell of light domestic work. Wlmu any of 
the older boys and girls have duties wliich occupy them 
for more than an hour after risirig, o«’ are alUnved to 
stay up much later than the rest of the school, small 
amounts of food may he given as soon as they imve 
dressed or some little time before they retire. 

Serving , — Many a meal which loaves tho kitchen hot 
and appetizing loses much of its value through defects of 
one kind or another in the service. Tho main object is 
to see that the individual needs of the cluldre!! are 
satisfied so far as the momi allows. Younger ones should 
be helped first, and ample time set apart for the meal, 
BO as to encourage good mastication and avoid any 
necessity or excuse for bolting. 

The serving out at dinner is usually done either by 
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members of the staff from side tables, or by senior 
children or monitors, each of whom is responsible for 
the serving at his own table. Whenever the age of the 
children allows, I have a decided preference for the 
second method, which, with tactful supervision, gives 
very satisfactory results in many schools. 

The size of helpings should be kept within the amount 
which each child is hkely to eat, so that second helpings 
are the rule. The practice of serving out the total 
available amount of a dish into equal portions, without 
regard to children’s age or size, has only to be mentioned 
to be condemned. Other not uncommon mistakes are 
the serving out of the first course — ^in bad oases the 
second as well — ^before any of the children are allowed 
to enter the dining-room ; and the giving of a second 
helping to one section of the school only on any given 
day. At breakfast and tea the serving is comparatively 
simple. In addition to any extras provided children 
should be able to help themselves at wiQ from platters 
kept well supplied with bread and margarine or dripping. 

I believe it is unwise to attempt to limit the 
water drunk at dmner, or to allow drmking only at the 
end of a meal, and consider that a supply of water and 
drinking vessels for each child should always appear at 
the mid-day meal. Indeed, children should have free 
access to drinking water throughout the day. 

The dhamg hall and its appurtenances must, of 
course, be scrupulously clean and as cheerful and 
attractive to the eye as possible. Small tables seating 
six to a dozen children are to be preferred to the use of a 
few long tables, and chairs to backless forms. The 
heights of tables and chairs should be such that all 
children can sit properly. Considerations of economy 
ought not to prevent the use of tablecloths, and by 
enoouragiag competition between table and table in 
the way the cloths are kept, a good deal can be done to 
train children to mannerly behaviour at meals. Salt- 
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cellars sliould be laid at dinner, and popper— preferably 
black — ^may be allowed as well, at any rate to older 
oliildren. Some of these may seem such obvious 
matters as to bo hardly worth mention ; the freq[uency 
with which they are apt to be neglected must be my 
justification for including them. 

Ccnnmon Faults of Balance . — Generally speaking, I 
think it is true to say that the main defects of balance 
in institutional dietaries arise more or less directly 
out of some economy which leads to a too extensive 
use of cheap staple foods such as the cereals, and which 
restricts unduly the amounts of milk, fats, fresh 
vegetables and fruit, and perhaps also of moat and fish. 
A shortage of these foods may — quite apart from any 
adverse influence which an excess of carbohydrates 
exerts through interference with the proper action of the 
vitamin-A and calcium of the diet — lead to lack of 
balance in various directions : — 

(1) Either the total amomitof protem supplied may 
be insufficient, or its nature may bo such that it is 
incapable of yielding amino-acids m the requisite 
amounts and proportions. Proteins of high biological 
value, such as those contained in milk, moat and fish, 
must therefore bo adequately represented. 

(2) The dietary may be deficient in fats, ospeoially 
in the mills fat and dripping which must supply much 
of tho vitamin-A required. 

(3) There may be a deficiency in mineral salts, 
particularly those of calcium and potassium. The bulk 
of the supply of these salts in tho institutional dietary 
is contained in milk, green vegetables, and fruits such 
as oranges. Much useful information concerning the 
mineral requirements of children will be found in a 
paper by Dr. J. B. Orr.* 

(4) The margin of safety as regards vitamins-A and 
C is apt to be narrow. It has been said with truth 
ibat* g^vm an adequate mixed dietary sufficient in 
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caloric value, the vitamins can safely be left to look 
after themselves. But the qualifications involved in 
this statement are not lightly to be dismissed where 
dietaries in institutions are concerned. This is an 
aspect of the institutional dietary which I have dis- 
cussed at some length elsewhere.® Efforts to secure a 
proper vitamin supply have the happy result of helping 
to safeguard the dietary so far as its mineral content 
and acid base balance are concerned, both of which are 
quite likely to be at fault if the vitamin content is low. 

(5) The acid base balance may err on the side of 
acidity. This is liable to occur in a diet composed 
largely of cereals. The dietary should have a slight 
but definite positive base balance, and it will rest 
largely with the milk, vegetables, and fruit given to 
secure this. Valuable data bearing on this matter are 
given in the paper by Dr. Orr already referred to. 

(6) Lack of balance is sometimes found where a 
dietary has grown up more or less empirically and where 
one class of food may bulk too largely. An instance of 
this is the undue reliance often placed on the dried 
pulses as a source of protein and as a presumed 
substitute for fresh vegetables. 

It will be evident that an adequate mUlc supply is 
of paramount importance in the dietary of any 
institution for children. Whole milk should, of course, 
bo given. Slamming, and the removal of the top-milk 
before issue, are dietetic crimes of the first magnitude 
which should not be tolerated. 

A growing conviction of the desirability of a supply 
of milk considerably in excess of that often allowed leads 
me to hesitate to offer any opinion as to the minimum 
necessary. I can only say that I have been satisfied 
with the health and growth in schools where the amount 
given approximated to five pints per child per week. 

If bread properly spread with margarine or dripping 
is allowed od lib. at breakfast and tea, there should be 
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no fear of a slxortage of fat. Butter can but seldom be 
given, and whilst I’eadily conceding that its use in tiio 
school dietary is excellent as providing a luxus supply 
of vitamin-A, I believe tliat a satisfactory standard of 
health and growth can bo secured without it, and so 
should find it difficult to justify, where children in 
institutions are concerned, the considerable expense 
involved by the provision of butter as a routine 
measure. 

The school’s supply of green and other vege- 
tables should be as constant as possible. Tiiey 
should, I think, be served — ^apart from vegetables used 
in stews, etc. — ^not less than four times weekly, incliul- 
ing greens twice at least. There is sometimes a 
tendency to rely too much on the onion, which, though 
an estimable vegetable, should not figure too largely or 
too often in the menu. In winter, and at any time 
when the vegetable supply falls off, oranges and apples 
both prove valuable supplements deserving of exten- 
sive use. Other fruits should be given in season as 
often as circumstances permit. 

Defects in Cooking . — ^These may bo due to some 
limitation in the kitchen equipment provided, such as 
lack of an oven for roasting. Stewed or boiled food 
should not be allowed to preponderate in tho dietary. 
There is sometimes a tendency towards ovor-eooking 
in institutions, and this may become important where 
vegetables and other vitamin-oontaming foods are 
concerned, especially when they are cooked at high 
temperatures in autoclaves. The latter require very 
careful use. Whilst the steaming of cabbages and other 
greens is no doubt good so far as the conservation of 
potassium and other salts goes, it tends to leave the 
geeem too strong in taste for children to eat them 
mdily, and the better plan is, I think, to boil them in 
ifi^tly salted water for just so long as is necessary to 
proper cooking. In the case of potatoes there is, 
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again on the score of conservation of potash, some 
argument for cooking them in their skins, but this leads 
to considerable waste of the protein layer in subsequent 
peeling. Mechanical peelers, which remove merely 
the outer corky skin, prove satisfactory in use, and 
obviate the waste and labour involved in hand peeling. 

CONCDLXJSION. 

A really weU-balanced dietary has an important effect 
on the number and severity of the children’s ailments. 
The amount of minor sepsis and of sores of the im- 
petiginous variety should be small. Whilst some 
chil<hren seem to get chilblains in winter, whatever 
precautions are taken, these are very much in the 
minority, and the appearance of an undue number of 
chilblains should occasion scrutiny of the dietary as 
well as of the school routine — there may be some 
shortage of milk or of fats. Careful and regular 
measurements of height and weight should be recorded 
— ^preferably, I think, quarterly — so as to allow the 
physical progress of each child to be followed closely 
from the time of admission onwards. Efforts should 
always be made to find the explanation for lack of 
progress. There will, of course, be some children who 
will fail to improve even under the best school conditions, 
and whose primary need is for medical care and obser- 
vation, so that any bar to proper progress may be 
discovered and, if possible, removed. 
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The Criteria of an 
Efficient Diet. 

By SIR P. GOWLAND HOPKINS, D.Sc., LL.D., M.B., 
F.R.C.P., F.R.S. 

Professor of Biochemistry, University of Cambridge. 

T he following is but a brief personal appraise- 
ment of the bearing of modem experimental 
studies upon dietetics. 

It is true that, nowadays, not only ordinary individ- 
uals, but the most self-confident of bon-vivcurs, the 
most self-denying of ascetics, and even tlio most 
virulent of food-faddists will occasionally lose faith in 
their practice and consult a medical man concerning 
their diet. They look, however, for advice based upon 
experience of the human body more specialized than 
their own, and would be disturbed, and probably 
sceptical, if told that it was based even remotely upon, 
say, the experimental feeding of animals, or upon 
experiments made in a calorimeter. Not long ago, and 
perhaps even to-day, the practitioner consulted might 
more or less sympathize with that state of mind. 
“Bettor sound empiricism than imperfect science,” 
“Mrs-interpreted seieiico has encouraged food-faddists 
more than any teachings based on oxporioac(3 and com- 
mon sense.” There is much to bo said for the attitudes 
thus suggested. But the practitioner will admit tliat 
when he is asked for advico conooming dietaries, some- 
thing more is usually expected, a greater precision in 
detail, for instance, than he is able to give with real 
assurance. It is well, therefore, that he should take 
stock from time to time of current academic knowledge, 
to see whether it has anything to offer which may add 
to that assurance. In such matters even a little 
increase in definite knowledge is important. 
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It is generally known that evidence has recently 
arisen from scientific experiments, and from observa- 
tions inspired by them, to show that the previously 
accepted criteria of an efficient diet must be somowliat 
modified and extended. It has become clear that 
hitherto the importance of detail has been under- 
estimated; that what natural foods contain in very 
small amount, may be, though for different reasons, as 
essential as what they contain in much larger amounts. 
In what follows some attempt is made to appraise very 
briefly the actual, practical importance (as distinct 
from the unmistakable academic interest) of the 
newly-won facts. 

Scientific methods yielding significant results have 
been applied to the study of nutrition for about three- 
quarters of a century. The first third of this period was 
occupied by the gradual development of methods for 
chemical studies, which at first, owing to lack of 
detailed knowledge concerning the constitution of the 
foodstuffs, were of somewhat superficial character. 
Some exact conceptions however — ^for example, that 
of nitrogen equilibrium as an indicator of efficient 
nutrition — quicldy replaced the previous vagueness of 
the field. Meanwliile by 1870 quite accurate Imowledge 
concerning the rate of combustion of the foodstuffs in 
the bodies of normal and abnormal individuals liad been 
won by quantitative studies of the respiratory exchange. 
Studies of the latter kind continued with increasing 
accuracy throughout the last quarter of the last 
century, culminating in the remarkable work upon 
human calorimetry for which American investigators 
deserve so much credit. Perhaps the most striking 
feature of these investigations is the exact agreement 
between the data obtained for the energy expenditure 
of the body on the one hand as calculated, on purely 
chemical and physical linos, from the respiratory 
exchange, and on the other hand as measured by direct 

^15 



THE PRACTITIONER 

observation of the heat given out by the body. TMs 
agreement gives proof (for those who ask for proof) 
that the law of the conservation of energy holds in tho 
body. It further assures us that we may know by 
experiment exactly how much of each of tlio energy- 
yielding foods is required to maintain an individual 
in the condition of nutrition present when wo study 
him. It does not tell us directly whether that condition 
is normal and desirable, or otherwise. 

At the close of the last century, and for a few sub- 
sequent years, the results of calorimetry dominated the 
scientific outlook upon nutritional phenomena. This 
is not to he wondered at. The accuracy of the results 
made them fasemating. It is gi*eater than biological 
studies can often attain to. Moreover, tho fact that the 
broad results obtained seemed to provide a criteria for 
efficiency in nutrition, without the necessity of con- 
sidering elusive details, gave an appearance of finality 
to calorimetric studies. Yet tho outlook of fifteen years 
ago has proved too narrow, for tho very reason that it 
tended to ignore the chemical details of nutrition. 

Calorimetric data are, of course, in no sense mislead- 
ing, if their limitations are kept in mind. The energy 
content of a food supply must always bo of fundamental 
importance as one criterion of its efficiency. It has only 
to be remembered that other criteria based upon the 
specific chemical needs of tho body are of equal 
importance. The law of tho conservation of energy is 
observed by tho body whether its condition bo normal 
or abnormal, but the body is so constituted that while 
duly extracting energy from a sufficiency of food, it 
may as an organized chemical system be itself under- 
going disintegration. 

Even those who fifteen years ago thought about 
metabolism too exclusively from the standpoint of 
^mo-dynamics, could not wholly i^ore the impor- 
of qherolcal details. They were fain to recognize, 
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for example, that an. efficient supply of minerals is 
required for nutrition, and, of course, that no amount 
of fat or carbohydrate could replace a certain minimum 
of protein in the diet. The view was rather that all 
details were relatively unimportant so long as the needs 
for energy were met. Wo now Imow that certain quite 
specific chemical items in the food are of a prime 
importance, though they contribute nothing of 
significance to the energy supply. 

These liighly-specific needs of the body are illustrated 
by a call for particular characters in the protein it 
receives and for a balanced mineral supply. They are 
shown more strikingly, however, by its complete in- 
ability to dispense with those elusive constituents of 
a complete dietary, which we now know as vitamins. 
All such demands are made in particular by the young 
and growing organism. 

The question of specificity in the protein supply must 
be discussed quite briefly. In the past many endeavours 
have been made to determine what is the optimal pro- 
tein supply, and what the safe minimum. Till recently 
these endeavours were made without the knowledge of 
the fact that individual proteins have different nutrient 
values. These differences arise from the circumstance 
that the constituent units (the amino acids) from which 
the complex protein molecules are buUt up — occur in 
relative proportions which may differ widely in diverse 
proteins. From this circumstance and from the proven 
fact that the body has a quite specific and urgent need 
for a minimal supply of some of these units individually 
— ^since it cannot make them for itself — ^it follows 
that different proteins must, as nutrients, have 
different values. The building up of human tissue 
proteins during growth requires a certain harmonious 
balance among the amino acids employed. If we think: 
in terms of some one of these substances of which , a 
daily minimum is an urgent necessity, and especially 
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of one wliidi no diet-protein contains iti excess, it 
becomes clear that to supply (bat ininimnni more must 
be eaten o[ a protein relativ«*ly (le(iei<>i»t in (bis par- 
ticular amino acid ibanof one vvhieb eoipains relalively 
more. Circuinstanees, indeed, may make its (Mintent 
of one particular amino aeitl (be fa.«j(or wbie.b limi(s 
the value (except as a source, of energy) of (iu^ protein 
as a whole. 

Many other considerations arise in relation witii such 
facts, but the subject eauuol; Ix' further pursufsl. '.rbe 
conclusions involved are real, am! of more (ban ueademie 
significance. Their practical importance must, not, on 
the other hand, bo cxaggerakHl. It is possible, tbongU 
not proven, that a community may snlTer iu health 
from the consumption of a protein of an inhirior nutri- 
tive quality. Thus, rolianco u})on tluj proteins of niiiize, 
which in the sense disoussod have a low “biologitial 
value,” may contribute to tho etiology of }>ellagra. If 
this be so, less definite conditions of malnutrition may 
similarly arise under other circumstances. It is true 
in any case that vegetable proteins often dilfer widely 
from those of animal tissues, and more of them must 
bo consumed than of animal proteins in order t o rcae.ii 
equal efficiency in tho promotion of growth, (biklren 
put upon a strictly vegetarian ditjt cannot, usually 
consume enough food to yield an <jplimum protein 
supply. Fortunately, oven in vegeiarinu hotiseliolds, 
the growing children are usually protected by an Jillow- 
ance of dairy products. In getumil it may bo said that 
consideration of tho varying values of proteiiiH scarcely 
enters the field of practical dietetics in countries where 
variety iu foodstuffs is secured; but (lie possibiliticM 
involved in tho facts need to bo boriu' iu mind so that 
exceptional conditions may bo m<‘i. 

The question of the mineral supply may bo {>ostpono(l 
for the moment, and attention given to the subJcKst 
of the accessory diototio factors of vitamins. It is 
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important just now that the ascertained knowledge 
concerning these until recently unrocognizod con- 
stituents of food, should bo viewed correctly, anti a 
proper sense of proportion maintained in basing con- 
clusions upon the facts. 

The following statement of fact is now based upon 
hundreds of experimental studies carried out by 
observers in nearly every c2^ilized country. 

A young, growing animal, if fed continuously upon a 
dietary satisfying all the criteria which would have been 
deemed sufficient twelve years ago, containing, that is, 
an abundant energy supply, a right proportion of the 
right kind of proteins, sufficient fat and carbohydrate 
and a weU-balanccd supply of minerals, may yet cease 
to grow, and, after displaying characteristic symptoms 
of malnutrition, may quickly die. The only necessary 
condition for such an occurrence is that the materials 
supplied should first be freed from vitamins. The 
animal wiU then die, although its food is freely eaten, 
well digested, and fully absorbed. 

It is, furthermore, a statement of proven fact when 
we assert that an addition to the above described 
dietary of material in amount equal to no more than 
one-tenth of one per cent, (and probably much loss) of 
the whole food eaten wiU — it be the right material — 
convert that dietary into one which promotes growth 
and maintains health. In such potent material what 
wo now call vitamins are contained. It was, indeed, 
owing to such facts as those just emphasized that a 
recognition of the existence of vitamins became 
inevitable. They are contained in natural foodstuffs 
from which they can, by various methods, be extracted 
and partially isolated. 

The above dogmatic, but strictly accurate, state- 
ments indicate, however, all that is available for the 
actual definition of vitamins. They are constituents 
of natural foods, characterized by the fact that they 

219 



THE PEACTITIONER 

exert a potent and indispensable iiiflimice upon meta- 
bolism, tbough present in strikingly small {piantities. 
Any closer definition than this must await the arrival 
of further knowledge; but the reality of their existence 
and importance is already established. For although 
they have not been obtained pure, they are assuredly 
concrete substances with tangible properties. Tliey 
can be extracted and, by suitable nu'thods, obtained 
individually in highly concentrated jn-eparations in 
which they display characteristic chemical properties. 
We laiow that at least four of thesti substances 
exist, each with its own indispeusabh) function in 
metabolism. 

This very brief survey cannot deal with the technique 
of vitamin research, nor even with the details con- 
cerning their distribution in foodstulTs. Its purpose 
is only to urge that the recognition of their existence 
has made it necessary to apply now criteria to dietaries 
and that properties of vitamins must receive attention 
in practical dietetics. It is, however, equally important 
to urge that the whole subject should bo viewed in 
right proportion, and that theories concerning their 
functions should not go beyond the ascertained facts. 
It must bo remembered that although it is sure that 
the absence of a single vitamin from a dietary involves 
specific errors in nutrition, wo do not yet know how 
exactly any one of them exerts its normal influence 
in the body. 

That the effects of vitamin deficiency observed in 
animal experiments are paralleled in the phenomena 
of human nutrition is proved first of all by the existence 
of deficiency diseases. So long as it is borne in mind 
that the circumstances involved in tho production of a 
more or less variable clinical syndrome are necessarily 
more compHoated than are the conditions secured in 
an animal experiment where only one factor is varied, 
consideration of tho evidence offered by tho incidence, 

220 



CRITERIA OF EFFICIENT DIET 


the symptoms, and above all, by tho prevention and 
cure of scurvy, beri-beri, and rickets, should be con- 
vincing on this point. 

In respect of the disease last mentioned recent de- 
velopments in knowledge are of tho highest interest. 

Cod-liver oil is universally admitted to exert a 
marked effect both on the prevention and cure of 
rickets. The results of a great deal of experimental 
work done by divers investigators, including those 
derived from a very elaborate study upon infants carried 
out at Vienna in 1921-1922, under the auspices of 
the Medical Research Council and the Lister Institute, 
have convinced the majority of those who give thought 
to the matter that this property of the oil is due to its 
containhig a special vitamin. This particular agent is 
found in other animal fats, but most hver oils contain 
it in exceptionally high concentration. The actual 
isolation of the vitamin by Japanese workers is claimed, 
though probably without full Justification. Highly- 
concentrated preparations have, however, been made. 
Now, partly at least as the result of a hint obtained 
during the Vienna inquiry Just mentioned, experi- 
ments were begun in America and continued in this 
country, which show that certain fats previously 
incapable of exerting any influence upon bone formation 
— or cod-liver oil artificially deprived of such power — 
become strongly active in this sense as the result of 
exposure to radiations of short wave-length. The 
sensitive material in such fats is cholesterol, or sub- 
stances (sterols) closely allied to it. It is likely that the 
radiant energy produces a definite chemical change in 
molecules of such substances, because the active form 
when once produced is remarkably stable. Presumably 
the activated sterol is identical with the vitamin, and 
the latter when naturally present owes its origin to 
solar radiation. On the other hand, it is well proven 
that efficient exposure of the body itself to the sun or to 
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auitable artificial i-adiatious is a powerful means of 
sociu'iug normal boiio formation in ilic growing animal 
or child, it would seem, ilien, that a factor nt'cessary 
for that process can l)0 ]>roi!u(HHl within the body itsidf, 
or, alternatively, can bo conveyed to it in the diet. 
In each case it is produced under the iulluema'i of radiant 
energy. 

i Such facts arc of striking iulerest in (hemselves, 
and they indicate that tliose who luivi? iKdicved in 
general liygicno as the i^ssiuitial pi'('iv(inliv<i of rickets, 
and those who have attachcii idiicf importance to diet, 
were not so far a])art as was thought. It is, of (ioursc, 
clear that under no conditions could such a lU’ocess as 
that of ossification bo normal niiiess the supply of 
calciitin and pliosphorio acid is adecpiatc. .Doubtless 
the speeiho needs of the gi'owing body extcml to the 
details of its mineral supply, but under jiractical 
conditions the only deficiency at all to bo feared would 
seem to be one of calcium, and this only in the cases 
of the nursing mother and tho growing child. Under 
quite exceptional oircumstancos a dietaiy may contain 
too little iron. A diet composed of meat, bread, and 
potatoes is one illustrating calcium deficiency, but tho 
error, whenever it occurs, is easily corrected by a reason- 
able consumption of milk. On tlio other hand, milk 
is well known to contain only minute amoiinta of iron, 
and tho deficiouoy may bo felt by infants maintained 
too long at tho breast, or upon an exclusive milk diet. 

Actual disease, however, follows only when the 
qualitative errors in diet are too pronounced for their 
occurrence to be other than very rare in a country like 
our own. It is important tliat it should be recognized in 
medical practice that deficiency is relative, and that 
dietaries may bo consumed wMch, while not loading to 
conditions recognized as definite disease, may, because 
of thear faUuie in specificity rather than quantity, 
involve impadment of health and diminished resistance 

222 



CRITERIA OF EFFICIENT DIET 

to infection. Such cases may be rare among adults 
though the close observer will find them readily enough, 
being usually in danger, however, of ascribing the 
symptoms to constitutional defects. They are certainly 
by no means rare in children. Indeed, if the significance 
of these newer conceptions concerning diet is to be 
properly appraised it should be remembered that the 
yomiger the individual the greater the apparent need for 
vitamins and other food items with specific qualities. 

It is surely, however, of practical importance to 
know that when the infant is at the breast the adequacy 
of its supply of vitamins depends upon the nature of 
its mother’s diet, and that when cows’ millc takes the 
place of human milk there is equal dependence upon 
the right feeding of the animal. ^ 

If, in conclusion, the whole question of qualitative 
errors in diet be broadly reviewed from a practical 
standpoint, it is fair to say that, in this country, adult 
individuals living at a satisfactory economic level are 
usually protected by their habits from specific de- 
ficiencies. When purchasing power is restricted there 
may be deficiencies of the kind imder consideration 
even when the food obtained is sufficient in amount. 
This is notably the case in respect to animal fats and 
the important vitamins associated with them, but also 
in respect to fresh fruits or salads as a source of the 
antiscorbutic factor. The former omission is a question 
of cost ; the latter is perhaps rather a matter of habit. 

At all economic levels the diet of the child is more 
liable to errors, and the errors have a much greater 
significance. Yet even here it is interesting to note 
that the deficiencies chiefly to be feared are those of the 
vitamins associated with fats, and (when ignorance 
exists) that of the antiscorbutic factor. Against these, 
high-grade milk is fully protective, and when they 
are put out of court other possibilities seldom need 
consideration. 
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E ver since the discovery of the existence and 
importance of the vitamins efforts have been 
' made to isolate them and ascertain their 
chemical nature. Failure has so far been the result, 
and these mysterious substances must bo added to the 
large group of biochemical agents, comprising among 
its members the enzymes and most of the hormones, 
which, although producing the most obvious ami 
vitally important effects in animal and vegetable organ- 
isms, have persistently defied chemical identification. 

There have not been wanting alarums and excursions 
in the form of amiounccments of the isolation of this 
or that vitamin, but none of these products has 
emerged as refined gold from the critical furnace. 

Vitamin-B. — Vitamin-B, the most stable towards 
oxidation of the four vitamins so far definitely dis- 
criminated, was the first in the field, and the story of 
the early attempts to isolate it is already ancient 
history. The gallant attempt of Funk in 191 1, executed 
with great skill and determination by purely chemical 
methods, led to crystalline products of high activity, 
which were nitrogenous substances — one afterwards 
recognized as niootinic acid— most probably simply 
contaminated with the active principle. Incidentally 
it led also to the name vitamine, which, in its sightly 
modified form of vitaanin, appears to be folding general 
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acceptance. The later attempts of Moore and his 
colleagues (toruline), and the much more elaborate 
experiments of Suzuki and his co-workers in Japan — 
also by chemical means — ^were no more satisfactory 
thai} those of Fxmk. The active principle (oryzanine) 
was undoubtedly concentrated by Suzuki about five 
hundred times (from rice-bran), but the alleged in- 
dividuality of his products has not been accepted. 

More recently Seidell, in America, has made use of 
adsorption methods for the attempted isolation of the 
vitamin. Yeast extract is treated with fuller’s earth, 
which adsorbs the vitamin, yielding an “activated 
solid,” which can be washed with water and alcohol. 
This serves as a starting-point for the preparation of 
more highly concentrated material, the vitamin fraction 
being extracted by baryta, and finally obtained as a 
piorate, melting at 160°. To the active substance 
Seidell ascribes the formula CgHigOgNg. A dose of 
1 mg. per day protects pigeons from polyneuritis. 
Several investigators have followed the lines indicated 
by Seidell’s experiments, and have employed adsor- 
bents. Thus Ednnersley and Peters in Oxford have 
used charcoal and continued the fractionation by the 
aid of alcohol, finally arriving at a material which is 
soluble in alcohol, and of which a dose of 0-34 mg. 
cures polyneuritic pigeons for four days. As doses of 
this material which protected against polyneuritis for 
many days did not cause increase in weight of pigeons 
after cure of the polyneuritic symptoms, these authors 
suggest that vitamin-B may consist of two factors, a sug- 
gestion which has been previously made on other grounds. 

Some confirmation of this view is to be found in the 
work of Levene and van der Hoeven, who by the 
combined use of chemical methods and adsorbents 
have also obtained highly potent preparations, the 
active agent of which is precipitable by baryta and by 
alcohol, whereas it will be remembered that the pro- 
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duct of Kinnersley and Peters is soluble in alcohol. 
Levene and liis colleagues start with a preparation 
made by fractionally precipitating yeast extract witli 
alcohol (Osborne and Wakoman), and by succcHsivo 
precipitations "with basic lead acetate and baryta, 
followed by adsorption by moans of silica gel, extrac- 
tion of the gel first with acid and then with alkali 
(Pg 9), and precipitation by alcohol, finally obtain 
a material of which 0*1 mg. per day (containing 
0*015 mg. of nitrogen) is sufficient for the daily needs 
of a rat. According to Eriiinott and Peacock this 
dose for a rat coiTOsponds with about 0*3 mg. for the 
maintenance of a pigeon, a result of the same order as 
that obtained by Kinnersley and Petors for the curative 
dose for a pigeon. 

The last-named workers suggest that their product 
is still very complex, and that the ourativo dose of 
the pure vitamin may be of the order of 0*001 mg. 
per day, and Levene and van dor Hoevon also regard 
their most active product as a complex mixture. 
Seidell, on the other hand, does not think that the 
activity of his product is duo to impurities. 

The exact relation between these three products is 
not clear, as different methods of testing have been 
used in each case, but it is obvious that finality in this 
question is .still far distant. 

Under these ciroumstaneo.s it is not easy to ascribe 
definite chemical properties to the vitamin. It appear, 
however, that it is not inactivated by the action of 
nitrous acid, is affected with difficulty by acids, more 
readily by alkalies, and is not readily oxidised. 

Yeaat Growth Stimulant {Bios ). — Closely a^ooiated 
in yeast with vitamin-B, the bios of Wildier is con- 
sidered by some investigators to bo a vitamin. Too 
little is as yet known about tho matter to warrant 
this conclusion, and this interesting substanoo is, 
therefore, not discussed in this artiole. 
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, Vitamin-C , — The first step in the purification and 
concentration of the antiscorbutic vitamin was the 
removal of the citric acid by precipitation as calcium 
citrate (Harden and Zilva). As this operation coudd be 
carried out without any loss of activity, clear proof that 
the citric acid was not the active principle was afforded. 
Incidentally, the basis on which limes had been pur- 
chased for the “lime juice” of the British Navy was 
shown to be entirely faUacious. Further advance was 
only rendered possible by the recognition (Zilva) that 
the vitamin was very readily inactivated by oxidation 
by atmospheric oxygen, especially when in alkaline 
solution. This imposes a very serious experimental 
handicap, as all operations have to be conducted as 
far as possible in absence of oxygen. The course of 
purification now adopted by Zilva, to whom the work 
on the isolation and properties of this vitamin is 
chiefly due, and to whom I am indebted for some 
unpublished information, is to remove the sugar of the 
juice (invert sugar) by fermentation with yeast, and 
then to add basic lead acetate, which precipitates the 
vitamin along with other constituents of the juice. 
The precipitate is washed and decomposed, and the 
resulting solution treated with normal lead acetate, 
which leaves the vitamin in solution, but precipitates 
various other constituents of the juice. The excess of 
lead is removed (by magnesium sulphate), the 
solution precipitated by alcohol, and the filtrate 
reconcentrated, and again precipitated by alcohol 
The final solution, when made up to the volume of the 
original lemon juice, has practically the same anti- 
scorbutic power as the original juice, but instead of 
9 per cent., contains only about O’Ol per cent, of solid 
matter, the great bulk of which is almost certainly 
made up of organic acids without any activity. The 
protective daily dose for a guinea pig or monkey 
(1*5 o.cm.) therefore contains only 0’15 mg, of solid 
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matter. A small amount of nitrogenous material 
is present, but there is no evidence on which to decide 
whether or not the vitamm itself contains nitrogen. 

The solution has powerful reducing ])ro]i(‘rties, hut 
these seem to be indciicndent of the active pj’itic‘iple, 
since the reducing propei-tics are destroyed at, a difl'erent 
rate from the antiscorbutic prijiclplo. BilTusion 
experiments show that the vitamin behaves as though 
it had a molecular weight approximating to that of a 
hexose. It is soluble even in absolute alcohol and, as 
already mentioned, is precipitated by basic lead acettate, 
but not by the normal salt. 

Vitamin-A . — For the attemptcil isolation of vitamin- 
A the two key observations are, firstly, that the vitanun 
is liable to oxidation, both b}' atmospheric oxygen, 
especially at high temperatures (Drummond, Hopkins, 
Zilva), and by ordinary oxidizing agents, and, secondly, 
that, when the fats with which it occurs are saponified, tho 
vitamin is found in the unsaponifiable matter (Stccnbock 
and Boutwell, 1920). Tho isolation of the vitamin from 
the unsaponifiable matter of cod-liver oil (0‘8 per cent.) 
has been attempted simultaneously, and by veiy 
similar methods, in Japan by Takahashi and his coi- 
ieagues, and in England by Drummond, Channou and 
Coward. The unsaponifiable matter contains about 
60 per cent, of cholesterol, and when this is removed 
by crystallization and precipitation with digitonin, the 
whole of the activity remains in the roHidno. This 
confirms a previous observation (Drummond) that 
cholesterol is inactive. The active residue appears to bo 
a complex mixture, in which have been found a saturated 
and several xmsaturated alcohols, and one or more 
mmturaliea hydrocarbons. The Japanese investigators 
claim to have isolated by fractional distillation under 
a low pressure an unsatuiated alcohol, 
wlfeh th^ regard as the vitamin, and tenn “Bios- 
The Englieh workers, however, are strongly 
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of the opinion that no definite active compound has 
been isolated in this way, and regard the product of the 
Japanese workers as a complex mixture. Such con- 
stituents as they have succeeded in isolating from the 
mixture left after the removal of the cholesterol have 
proved to be inactive. Here the matter at present rests. 
Both sets of investigators have concentrated the 
vitamiii-A of cod-liver oil about one hundred times. 
The most active preparations are those of the Japanese 
workers, of which a daily dose of O'Ol — O’OOS mg. 
suffices for the needs of a growing rat. 

An interesting feature which has arisen in the course 
of this work is that several brilliant colour reactions 
have been found (Drummond and Watson) which are 
given by the active material, the intensity of which 
seems to run parallel to the activity of the preparation. 
Whether these are actually reactions of the vitamin 
itself or of some closely associated substance is not 
yet certain, but the question is one of great importance, 
as a chemical test for this, or, indeed, for any vitamin, 
would enormously extend the possibilities of research, 
and is, in fact, the great desideratum in this class of work. 

Vitamhi-D . — The antirachitic vitamin, usually 
termed vitamin-D (although Funk gives this name to 
the yeast-growth stimulant), which has some effect in 
promoting growth and is essential for the proper 
calcification of the bones, stands in a different position 
from the others, as it has been found possible to obtain 
it artificially by the irradiation of cholesterol with 
ultra-violet light. 

This observation may be regarded as the oulmiaation 
of several distinct hues of research carried out by 
different investigators. On the one hand these led to 
the realization that MoCoUum’s “fat-soluble” vitamin 
was a mixture of at least two distinct principles 
the growth-promoting and anti-xerophthalmio vita- 
min-A, and the antirachitic and, to a minor extent, 
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also growth-promoting vitamin-D. These differ in 
their resistance to oxidation, and in their distribution 
in the animal and vegetable kingdoms, but both agree 
in passing into the unsaponifiable fraction when the fat 
in which they occur is hydrolysed, and in being readily 
separable from the cholesterol of this fraction. On 
the other hand, the beneficial result in rickets of 
exposure to ultra-violet Hght led to the interesting 
discovery, made almost simultaneously by Hess and 
by Steenbock in America, that many food materials, and 
among them fats, acquire antirachitic properties when 
they are exposed to ultra-violet radiation. It was 
then discovered, independently by several worJeers, 
that the carriers of these newly-acquired properties 
were the sterols of the fats, and that these substances 
in the purified condition acquired antirachitic 
properties under the same treatment (Steenbock and 
Black; Hess and his colleagues; Rosenheim and 
Webster; Drummond, Rosenheim, and Coward). This 
fact has now been repeatedly confirmed, and the 
use of irradiated cholesterol as a source of antiracliitie 
vitamin in a diet has been adopted as a routine pro- 
cedure in some laboratories. 

There seems to be little doubt that the beneficial 
effects produced by irradiation of animals is due to the 
activation of cholesterol contained in the skin find other 
tissues. Direct experiment has shown, for (jxainplo, 
that skin can be endowed with antirachitic pr»]K!rtiea by 
irradiation. Moreover, the activation of all these 
substances is effected by rays of the same wave length 
as are efficacious when used for the direct irradiation 
of the living animal. 

Scarcely anything is known as to the nature of the 
change produced in the cholesterol. It is by no moans 
of a transient kind, as samples of activated oils have 
preserved their activity for as long as six months. 
According to Drummond and his oolloagu«« the 
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irradiated product also gives colour reactions v'hioh 
differ both from those of cholesterol itself and from 
those ascribed by them to vitamin- A. 

Activated cholesterol has, moreover, been shown to 
have less adsorptive power in the ultra-violet region 
than the inactive material. The dihydro-derivative 
obtained by the reduction of cholesterol is not sus- 
ceptible of activation by irradiation, and the same is 
true for the reduction product of the phytosterol of 
vegetable oils. This seems to point to the unsaturated 
linkage, known to exist in the cholesterol molecule, as 
the seat of the change produced by irradiation. 

The foregoing is certainly one of the most important 
and far-reaching observations made on the chemistry 
of the vitamins, and its further development cannot 
fail to be of surpassing interest. 

CONCLUSION. 

The present position with regard to this interesting 
question is that the vitamins. A, B, and C, have 
been obtained in highly concentrated form — ^from 
100 to 900 times more potent than in their most active 
natural sources. Moreover, this concentration has been 
effected without any very serious loss. This is notably 
the case with vitamin-C. There is, therefore, up to 
this stage, no question of the potency disappearing 
under the hands of the investigator, whether from 
inherent instability of the compound, or from the 
removal of adjuvants during the process of purifica- 
tion. There is as yet no experimental evidence 
in favour of Baly’s interesting suggestion that vita- 
mins are energized forms of ordinary materials, to 
which they revert by loss of the extra energy. The 
difficulties of further advance lie in the vanishingly 
small absolute amounts of the vitamins winch are 
present in natural sources and in the complication of 
the mixture of substances with which they are 
assodated. Neither of these should prove insuper- 
able to modem methods of investigation. 
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fOwina to the continuous deraandl for copies of the following article, 
Woh appeared in our Issue for Jamtary, I026--now completely out of 
orint—it has been found necessary to Inelndc it In this number, the 
author having brought the subject up-t o-dnte.) 

Some Practical Considera- 
tions on the Vitamin 
Problem in Nutrition. 

By R. H. a. PLl.MllKH, n.Sr. 

Professor of Cltooislry in the Ihihrei'siitf of f,on<1on tt) si. 

Ilnspitol MiiJkoI Hchont. 

r HE Gompositmi of Eooff. —Until a IV'W yc’iirs aj^o 
food was regarded as eoasisting of essential 
constituents: carbohydrate, fat, protein, mineral 
salts, and water, which provided all th<‘ material for 
growth, heat, and energy. Protein, was known to bt^ 
essential for growth and for replacing loss by “wear 
and tear.” The value of protein was catimatod in 
terms of nitrogen, and one kind of protein was con- 
sidered as good as another. Fat and carbohydrate 
were valued solely as providers of heat and energy. 
Tho need for mineral salts was recogniKod, iron for 
hiemoglobin, lime and phosphates for bone ami tooth. 
Attention was (shiefly directed to the energy requii’c- 
ments of the body. Calorinuitry became an omot 
science — indeed, certain schools of physiology made it 
the be-all and end-all of nutrition. 'I’liis obsession witli 
calories still blinds many ropuiod anthorities to t he 
advances which have boon made in tho study of nutri- 
tion during tho last fifteen years. During the war 
dietaries for tho fighting forces, for prisonem-of-war, 
and for civilian populations wore planned on the cak>ri(< 
basis. In many instances nutritional dkastor followed, 
causing much ill-health and loss of life which would 
have been avoided if those responsible for devising tho 
diets had applied tho results of modem scientific work. 
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The failure of the pure calorie system in practice 
necessitated the adoption of recent discoveries, mth 
results that were entirely beneficial. 

Modern work upon food a,nd nutrition clearly demon- 
strated that in addition to the above-mentioned food 
constituents, three quite distinct acce.ssory food factors 
or vitamins must bo present to make the diet satis- 
factory and health giving.* 

For convenience, since the chemical nature of the 
vitamins is not knomi, they are called A, B, and C. 
Tliere is also some evidence that other unknowns are 
necessary, and these have been called D, E, etc. 
Many people are still sceptical of the existence of 
vitamins because they have not yet been isolated. 
Those who have found it difficult to accept their 
existence have assigned to salts, organic and in- 
organic, an exalted significance in nutrition. They 
have, in fact, invested salts with all the properties of 
all the vitamins. There can, however, be no question 
that vitamins are not salts. The vitamins are unstable 
compounds destroyed by processes which have no 
effect upon salts. For example, tinned or dried fruits 
and vegetables have lost their special nutritive value, 
vitamin-C, and cannot prevent scurvy, although the 
salts contained in them are unaltered by the processes 
of tinning or drying. Very active preparations of 
each of tlio three vitamins have been made. The 
isolation of the antirachitic vitamin is reported from 

* Tho hiaiory of the discovery and of the growth of knowledge of 
the vitamins is summarized in technical form in Report No. 38 of 
tho Medical Research Committee, and in a more popular form in 
“ Vitamins and the Choice of Food,” by V. O. and R. H. A. PUrnmer. 
Colonel Robert McCarrison, in “Studies in Deficiency 

Disease,” has dealt with the pathology of lesions due to lack of 
vitamins and the clinical application of recent nutritional dis- 
eoverios. Special studies have been made of “Scurvy, Past and 
Present,” by Dr. Alfred F. Hess, and of “Rickets,” by Professor 
E, Mellanby, and by Dr. Harriette Chick and others, published in 
the Medical Research Committee Reports, Nos. 61 and 77. 
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Japan. There can be as little clonbt of their existence 
as there is of an active principle in the thyroid gland or 
of the insulin in the pancreas. Tlic cbeniical constitution 
of thyroxin and of insulin has yet to 1 ic deternii ned. f t 
will be remembered that adn’inilin was only isolated 
long after the activity of the suprarenal gland was dis- 
covered. The existence of enzymes, toxins, ami anti- 
toxins is not disputed, althougli their chemical nature 
is quite unlcnorvn. In the same way the A, B, and (! 
vitamins must be accepted as three distinet ehemieal 
entities. 

The inclusion of the vitamins docs md alter the 
calorie requirements of tho body under diffci’cnt con- 
ditions. Calories, protein, and vitamins are all wanted. 
Man cannot live on calories alone. 

A Balanced Diel . — Tho expression a “square meal'* 
is often used. This idea may be eonvenicntly adapted 
to express a balanced diet in diagrammatic form. If 
each meal, or at any rate the clay’s food, is planned to 
comply with this standard, then the whole diet auto- 
matically becomes balanced. In tho diagram (Fig. 1) 
a circle represents the proximal 
principles, carbohydrate, fat, pro- 
tein, mineral salts, and water. To 
square ■ tho circle four corners 
must be added. These corneix 
represent vitamins A, B, 0, and 
“ good ” protein, A, B, C, and P 
r^pectively in the diagram. The 
size of the circle may bo con- 
ceived as varying with tho indi- 
vidual appetite which correspondH approximately with 
the calorie requirements. Tho foods wliich supply each 
vitamin can bo arranged schematically, so it can be 
seen at a glance what items must bo included to fill 
each comer. 

Vitamin-A is most abundant in animal fats and 
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green vegetables, Vitamin-B is most abundant in 
whole cerealsj^ nuts, and other seeds, eggs, the internal 
organs of animals, and to a lesser extent in root 
vegetables. Vitamin-C is most abundant in fresh 
Juicy fruits and green vegetables. 

‘‘GOOD’’ POODS, SUPPLYING VITAMINS * 


Vitamin-A. 
CodJiver oil ++ + 
Butter ++ 

Egg yolk ++ 

Liver + + 

Beef fat ++ 

Heart + 

Mutton fat + 

Milk + 

Herring, mackerel + 
Green vegetables + + 


VlTAMIK-C. K 
Fresh fruits, especially 
orange, lemon, grape 
fruit, tangerine, tomato, 
4*++ 

Raspberry, blackberry + + 
Peach "■[“ 4* 

Other fniits mostly + 

Raw green vegetables 4- 4* 4* 
Cooked green vegetables (if 
cooked for short time) -h 
Potatoes 4* 

Swede turnips 4- 


Wholemeal cereal products 
+4“ 

Dried peas and beans, len- 
tils **f" “f* 

Egg yolk 4-+ 
liver, heart, pancreas, 
brain, kidney + + 

Nuts 4- + Yeast +4-4* 
Yeast extract (mar- 
mite), ~(--f + 

Root vegetables 4* 

\ Potato + 


“Goon” Peotbix. 
Meat. 

Egg- 

Milk and cheese. 

Ksh. 


# - 1 - 4 . Very good. ++=Good. += Fairly good. 

Some fniits and vegetables contain little or no vitamin-C : grapes, 
carrots (unless very young), beetroot, cauliflower, white turnip, 
jams ; bottled, tinned or pickled fruits and vegetables should he 
regarded as laoldng vitamin-C. 

A comparison may with advantage be made with 
kinds of foods which do not contain vitamins 
or merely traces of them : — 
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FOODS, NOT SUPPLYING VITAMINS, 


Fats. ^ 

V&gitahh oils and 
fats do not contain 
vitamin-A. 

Margafine made 
entirely from vegt^t- 
able fats is there- 
fore poor in this 
vitamin. Most mar- 
garines 0 o n t a i n 
some animal fai. 

Lard. 

Bacon fat. 

Poflc fat. 


Cabbohv-drates. 
Highhj-milhd ce- 
reals such as : 
White rice. 

White wheaten 
ihnir. 

Gornilonr. 

Pearl barley. 

Tajdtica. 

tHngar. 

Sgrup, treacle. 
(hhHiard poadt rs. 


Protein. 

Fksh of animals 
are poor in %itn- 
mins-B and i\ 

f*ork ami mhifi ftsh 
also lack vhainin A. 

MlSOELtAKKOrS. 

Bananas. 

IVa., coftVe, e!nH''o* 
lute. 

Beer. 

<*a,n!te(i aial sterib 
i"/.ed fuufb. 


A study of tlic tables of “good” aii<l '‘had” foods 
shows that most natural animal fats and eei-eals func- 
tion as vehicles of vitamins, and theic vnhic may bo 
spoiled by commercial })roceHsos. Miainins uks con- 
sumed at the same time as calorics, if fotwls arc chosen 
from the “good” list. Foods from the “bad” list 
supply calories and sometimes “gtjod” ])rolcin, but 
need to be supplemented by coiKicntratcd vitamin 
foods, such as cod-liver oil or butter for A, y(!ast <*xt ract 
for B, and orange Juieo for 0, A diet ootnposcfd of a 
mixtime of “good” and “bad” together must be care- 
fully scrutinized as it may fail to provide vwmjh 
vitamins to maintain good lioaltb. As in tho case of a 
diet chosen from tlie “ bad” list, it is safer t{» supulenient 
it, especially if it contains much 
white cereals and sugar. 

Vanom Tppes of Wrong Diets . — 

The diagram of a “square meal” 
can be modified to. illustrate every 
variety of improper diet, from 
those causing the specific defici- 
ency diseases to the generally 
unbalanced diets such as are 
eoinmonl^ consumed. The comers 
individually. 



Fio* 2* Absence of 
vitamin « A oans^ 
lallnre , of growtli s 
kemtomaliola* 
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Absence of Vitamin- A, — The corner A may be miss- 
ing. The absence of vitamin-A causes cessation of 
growth, wasting, anaemia, and lowered resistance to 
infections. Keratomalacia usually develops. Bronchitis, 
pneumonia, and catarrh are other infective conditions 
favoured by this type of deficient diet. Vitamin-A is 
loss important to the adult than the other vitamins, and 
small amounts of foods containing it suffice to maintain 
health. Its chief fimction m adult life appears to be 
the strengthening of resistance to infection. 

Shortage of Vitamin-A . — As distinct from absence, 
shortage of vitamin-A, or of an antirachitic vitamin of 
similar distribution, is connected with the development 
of rickets. There is enough vitamininthefood to produce 

growth at a normal rate, but the 
bones and teeth are improperly 
calcified. The deposition in the 
bones of the lime salts derived 
from the food depends upon an 
adequate supply of this vitamin. 
A study of rickets - producing 
diets shows a lack of balance in 
other respects. Invariably there 
is also a shortage of vitamin-B, 
and generally a preponderance of 
carbohydrate. The specific cura- 
tive effect of cod-Mver oil, the 
foodstuff richest in vitamin-A, 
suggests that a shortage of this 
vitamin is the controlling factor 
in the development of rickets, 
but Dr. Alfred Hess has shown 
that less is required if the diet 
is rightly adjusted in other 
respects. Sunlight has a benefi- 
cial effect upon rickets, and 
apparently diminish^ the in- 
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fant’s requirements for this vitamin. Sunlight has 
recently been discovered to produce antirachitic power 
in fats devoid of vitamin- A. The constituent which 
becomes activated has been found to be cholesterol. 

Absence of Yiiamin-B . — ^The corner B may be missing. 
Diets in which vitamin-B is absent lead to the develop- 
ment of beri-beii after three months. 

Shortage of Vitamin-B . — Before 
the symptoms of beri-beri appear 
there is a period of ill-health in 
which occur common symptoms 
met with every day in medical 
practice. The first signs are loss 
of appetite, or there is a depraved 
appetite in which experimental 
animals are observed to eat their 
faeces, and, in the case of bkds, 
their feathers and eggs. Weak- 
ness, loss of weight, lack of vigour follow, together with 
anaemia, a tendency to oedema, sub-normal temperature, 
and cardio-vascular depression. Later, g^tro-intestinal 
derangements appear — ^indig^tion, constipation, colitis, 
appendicitis; finally, there are symptoms due to the 
mailnutrition of the nervous systbm. The onset of these 
symptoms varies according to the degree of shortage of 
vitamin-B. The greater the shortage the sooner they 
appear. If the shortage k slight the nervous sjmptoms 
may never appear, and the 
organism suffers only from 
dy^epsia, constipation, and 
other intestinal troubles. The 
body is thus weakened and 
offers no resistance to invading 
micro-organisms, or to larger 
paradtes like worms. 

Absmce of Vitamin-0 J-— 'Vim 
comer C may be missing. 
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Souivy develops after four 
months upon a diet lacking 
vitamin-C. 

Shortage of Vitamin-G. — 

Before definite symptoms of 
scurvy appear there is a period 
of iH-health characterized by 
.certain symptoms which may 
also be looked for in those 
who habitually take too little 
vitamin-C, though they get enough to prevent acute 
scurvy. These symptoms are a saUow, muddy com- 
plexion, loss of energy, fleeting pains in the joints and 
limbs, especially in the legs, usually mistaken for 
rheumatism. So-called rheumatism in infants and 
young children has often been proved to be due to 
insufficient vitamin-C, and is really scurvy, which in 
its severer form is known as Barlow’s disease or as 
scurvy-rickets. 

^^Good’’ Protein . — ^The comer P represents protein 
supplying all the essential amino acids. The biological 
value of protein cannot be reckoned in terms of nitro- 
gen, but according to its amino acid content. There 
are some twenty amino acids in the protein of the 
animal body. “ Good” proteins for food are those which 
supply all the essential amino acids in suitable propor- 
tions. The best proteins are derived from animal 

tissues, such as meat, milk, 
cheese, eggs, fish.' A small 
quantity of animal protein daily 
is all that is needed; an excess, 
as is well known, is harmful. 
The proteins of plant tissues are 
“poor,” because they contain 
unnecessarily large amounts of 
some amino acids and little or 
none of others. A diet lacking 
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min-C causes ill-health 
and pains in the limbs. 
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some essential amino acids is associated with the 
development of the disease pellagra, the prevention of 
which has been an acute problem in the Southern 
United States, in Italy, and other parts of the world, 
where little animal protein is eaten by the poorer classes. 

Shortage of all the Vitamins . — ^In this country the 
definite deficiency diseases — ^beri-beri, scurvy, and 
pellagra — are prevented by the ordinary mixed diet. 
This does not mean that our diet approximates to the 
standard of “ squareness,” nor that we escape the con- 
sequences of our errors. Larger^and smaller errors in 
various directions obscure the clear-cut picture of any 
one definite deficiency disease, but cause a host of 
small ailments and many cases of chronic illness. 
Experiment has shown that the greater the shortage 
of any vitamin the sooner does the deficiency disease 
arise. With slight shortages of the various vitamins 
characteristic symptoms take a long time in appearing. 
In most eases the first sign of illness is loss of appetite, 
followed by digestive disturbance. Animals may have 
stoppage of the gut, gastric or duodenal ulcer, or die 
of appendicitis or other troubles before the typical 
symptoms of the deficiency disease are shown. During 
the war the slow healing of wounds was found to be 
associated with shortage of vitamin-C. Heart and 
digestive troubles are caused by shortage of vitamin-B. 
Under aU variations of vitamin shortage experimental 
animals are more susceptible to infections of afi kinds. 
Animals fed on vitamin poor diets have succumbed 
to epidemics of infectious disease which have not 
attacked other animals kept side by ade with them, but 
fed on food containing enough of all the vitamii^. 
Details of these experiments cannot be entered into 
here, but they all prove how intimately health depends 
upon a supply of food cemtaining plenty of all the 
vitamh^ Lack of cleanline^, bad houang, and con- 
finement do not produce disease in properly fed animals. 
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Two common types of deficient diets may be picked 
out for special consideration. The type of wrong diet 
common amongst the richer classes shows an excess 
of fat, sugar and protein, and of vitamm-A. ' The use 
of white bread, white flour, and other white cereals, 
and of too much sugar, upset the balance of vitamin-B. 
This diet is constipating, and, there is reason to believe, 
cancer producing. 

Contrasted with this type is the type of diet common 
amongst the poorer classes. In this case potatoes are 



Fia* 9. Deficient diet of the 
richer claeses : excess of fat, 
sugar, protein; shortage of vita- 
mm -B. 



Fig. 10. Deficient diet of the 
poorer classes : excess of starch 
and sugar ; a shortage of all the 
■vitamins, especially of vitaanin-B. 


practically the only source of vitamins-B and -0. The 
food consists very largely of white bread, varied with 
small amounts of cheese, bacon, meat, fish, etc., and 
usually there is a good deal of sugar. Many examples of 
such diets are given in Rowntree’s study of “Poverty.” 
There is an excess of carbohydrate and a shortage of all 
the vitamins. The protein supply is fairly good, except 
amongst the very poor. This diet is also constipating ; 
it lowers the resistance to infections such as tubercle, 
influenza, pneumonia. 

Pig. 10 is also illustrative of the diet of a bottle-fed 
baby fed on milk and water thickened with a white- 
floury or malted food. 

The preponderance of carbohydrate unbalanced by 
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vitamin.-B is a fault common to the food of both rich 
and poor, and may have some connection with the 
occurrence of diabetes. 

The Quantity of Vitamins Needed . — ^In the absence 
of chemical knowledge of the vitamins there are con- 
sequently no exact data of the amounts of each of the 
vitamins in the various foodstuffs, nor of the amounts 
required by the body for the maintenance of health. 
A great deal of work has, how^ever, been carried out to 
ascertain how much of the several vitamins, as reckoned 
in terms of foodstufis, must be taken to prevent the 
characteristic deficiency diseases. The amounts thus 
determined are the minimal, and it is likely that they 
may be larger, since the experiments were of com- 
paratively short duration. In all cases the quantities 
were larger than might be expected, especially as some 
of the original experiments gave the idea that only 
very small quantities were needed. It is commonly 
believed that the ordinary mixed diet must provide 
plenty of vitamins, but this incorrect. 

The Quantity of Vitamin-0 . — The most complete 
series of experiments upon quantitative vitamin re- 
quirements are those with vitamin-C carried out by 
Dr. Harriette Chick and her colleagues at the Lister 
Institute. The guinea-pig was used as the experimental 
animal, but in some cases monkeys were also used. A 
large number of fruits and vegetables were tested, as 
well as the effect of heat, drying, and the influence of 
chemicals. The experiment were designed to be of a 
practical nature. Many were made during the war to 
find out the most suitable antiscorbutic for armies 
operating far from a base. Others were devised to 
ascertain the effect upon the vitamin-C in milk of the 
various commercial and domestic processes to which it 
is subjected. 

The data obtained with guinea-pigs may be thought 
inapplicable to man, but th^ can be compared with 
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an old naval test on sailors. On long voyages sourvy 
was not prevented by an allowance of f oz. of lemon 
juice per day, but no oases were observed with an 
allowance of 1 oz. This figure makes it possible to re- 
calculate the data obtained with guinea-pigs in terms 
of man’s req[uirements, as summarized in the following 
table : — 


Foodstcjfp. GurtTBA-Pia. Monkey. Man. 

Lemon jnioe or orange juice. 1 • 5 c.cm. 1 • 6 c.om. 1 • 0 oz. dail^? 


Found. 

Cabbage (raw) - - - I’Ogm. 

Cabbage, cooked | hour - 20‘0 gm. 

Swede turnip jxuce - - 2'5c.cm. 


Calculated, 
0’6oz. 
13 '0 oz. 

1 • 6 oz. 


For other data, see books on “Vitamins and the Choice of Food,” 
Plimmer, page 61; and “Food and Health,” Plimmer, p. 17. 


The Quantity of Vitamin-B . — ^The quantity of vita- 
min-B which is required has been found to be related to 
the food consumption. This relationship was first 
indicated by the work of Braddon and Cooper. Plim- 
mer and Rosedale found it necessary to balance the 
carbohydrate of the diet by vitamin-B in order to rear 
chicks to maturity. Their further work has shown that 
not only the carbohydrate, but also the fat and protein 
must each be balanced by vitamin-B. In other words, 
the ratio vitamia-B / total food must be constant. 
Using yeast extract, or dried yeast, as source of 
vitamin-B, chicks on a diet of white rice, fishmeal, and 
cod-Hver oil needed 10 to 12 per cent, in the diet for 
satisfactory rearing. Pigeons needed rather less, from 
8 to 10 per cent., and other birds rather more. Experi- 
ments with rats have indicated that at least 4 per cent, 
must be present in the food. Man’s requirement used 
to be considered the same as the rat’s, but a higher 
figure, approaching that of the bird, is not by any 
means excluded. 

In view of the large amounts of yeast extract 
needed to balance white flour, it is of great import- 
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aiice to know the comparative value of the various 
foods. 

Investigations of the comparative amounts of vita- 
min-B in various articles of food were carried out at the 
Lister Institute, first by Cooper and later by Chick and 
Hume, using the pigeon as the test animal. The 
amoimt of each foodstuff needed to prevent beri-beri 
in a pigeon on a constant ration of white rice was deter- 
mined, The data may, be given briefly : — 

Grams per day. 


Yeast extract (mamite) - - - - I’O 

Wheat germ, free from bran - - - 1*5 

Pressed yeast 2' 6 

lientils, whole seed 3‘0 

Egg yolk 3‘0 

Ox liver 3’0 

Peas - - - . - - - - 5’0 

Ox heart 6'0 

Ox brain 6*0 

Sheep brain 13*0 

Beefmnscle 20 ’0 

Cow’s milk, more than - - - - 35 '0 


The comparative vitamin-B content of various foods 
is being investigated by Plimmer and Rosedale. The 
amount of food containing vitamin-B that must be 
present in a diet otherwise consisting of white rice or 
white flour and 5 per cent, fishmeal, to ensure long 
maintenance and reproduction, is being determined. 
Some of the figures are the following : — 

Per cent. 

Oatmeal 96 

Wholemeal flour - 76 

Whefle barley ...... g6 

Whole rye ...,---66 
Wheat germ ------- 8-10 

Yeast extract 8_io 

Dried yeast 8-10 

Dried peas 40 

Boiled potato - 90 

Sufficient vitamin-B in the diet is thus only given if 
• it eOhsist of 96 per cent, oatmeal, or 75 per cent, whole 
whsftt flote. The Oortespohding fi^Ss in the case of 
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rats would be approximately 50 per cent, whole wheat, 
30 per cent, rye, 76 per cent, oatmeal. 

These data are of significance when we consider that 
the average diet consists of two-thirds carbohydrate. 

The Quantity of Vitamin-A. — ^Experiments of the 
same kind as those above do not appear to have been 
made with -vitamin- A. The long series by E. Mellanby 
■with dogs have clearly shown that 10 c.cm. of cod-liver 
oU in the daily food always prevented rickets. The food 
consisted mainly of bread, about 150 to 180 grams daily, 
so that 5 per cent, in the food is the approximate 
requirement for dogs. McCollum prevented rickets in 
rats with about 3 per cent, of cod-liver oil daily. Drum- 
mond found that a few drops of cod-liver oil was ample 
to promote growth of rats. Zilva, Golding, and 
Drummond cured rickets in pigs by the daily addition 
of I oz. (=1 *25 per cent, of the total food) ; the basal 
diet providing enough A to promote growth but not 
enough to prevent rickets. In the case of chickens 
Plimmer and Rosedale found 1 per cent, of cod-liver 
oil was enough to ensure normal gro-^h. It is thus 
very difficult to state a minimal quantity of cod-liver 
oil for incorporation in the food of animals. 

A rough comparison of the vitamin-A value of dif- 
ferent fats has been given by Drummond : beef fat 
was four-fifths, and mutton fat one-fifth as good as 
butter. Zilva estimated cod-liver oil as 250 times as 
rich as butter in vitamin-A. The fact that the amount 
of vitamin-A in animal fats varies according to the 
food of the animals makes it difficult to determine the 
comparative values of fats as a source of vitamin-A. 

The Variability in the Vitamin Content of Certain 
Foods. — Animals cannot synthesize vitamins, but de? 
rive them directly or indirectly from plant tissues. On 
this account the vitamin value of milk varies greatly 
according to the time of year. MUk, cream, and butter 
from cows at pasture in the summer are far richer in 
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vitamin-A than from stall-fed cows in winter. The fat 
content of mills: is higher in winter than in summer, 
but the amount of fat bears no constant ratio to the 
amount of vitamin-A. It has been shown that the 
quantities of vitamins-B and -C also vary according to 
the food of the cows. Consequently, nursing mothers 
should eat plenty of the vitamin-containing foods. 

Destruction and Loss of Vitamins . — ^Vitamins are 
lost from the food by the various processes used in its 
preparation. Each vitamin gets lost or destroyed in a 
different way. Vitamin-A is very sensitive to oxida- 
tion, especially at high temperatures. Thus vitamin-A 
in Tnillc withstands sterilization in closed vessels, but it 
would be destroyed in fat used for frying as it is then 
exposed to heat and air. It is also destroyed by 
hydrogenation, the process used to harden oils for 
margarine. 

Vitamin-B is stable to heat except at high pressure, 
as in canning meat, etc. Through its solubility it is 
washed away from vegetables cooked in an excess of 
water. It is therefore better to steam vegetables. 
The most serious loss of vitamin-B occurs in the pre- 
paration of white cereals. The wholemeal contains 
ample vitamin-B. With two-thirds of the nation’s 
food consisting of white cereal foods and sugar, it is 
difficult to see how this loss of vitamin-B can be made 
good by the remaining one-third of the diet, as 
few foods contain enough vitamin-B to balance the 
deficiency in white cereals. 

Vitamin-C is the most easily destroyed. The anti- 
scorbutic properties of fruits and vegetables are lost by 
drying, heating, oxidation, such as occur in the ordinary 
dom^tie and commercial processes. The quantity in 
cabbage and potato is diminished by boiling for twenty 
minutes, and altogether lost by long, slow stewing. 
Heafang twice is also totally destructive, as in the 
boiling of already pasteurized milk. Vitamin-C is 
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quicMy destroyed by alkali as in the cooking of vege- 
tables with soda to preserve their green colour. Infan- 
tile scurvy has been caused by the use of citrated milk. 
Sodium bicarbonate is equally injurious. 

Boughage arid Vitamin-B. — Foodstuffs, especially 
those of vegetable origin, contain, in addition to 
the five essential constituents, different amounts 
of cellulose, or fibre, commonly termed roughage. 
The fibre, not being digestible, is generally con- 
sidered to play no direct part in nutrition, but is 
believed to aid peristalsis and evacuation of the 
bowel. It is for this reason that filter paper, or agar, 
is added to the food in many animal experiments. The 
material thus acts as bulk. Plimmer and Rosedale have 
kept birds and also rats* for long periods, in some cases 
for over two years, in which time they had reproduced, 
on diets containing a minimum of cellulose. The long 
maintenance and reproduction were only possible if the 
diet contained sufficient vitamin-B. Other birds on 
similar diets, but with too httle vitamin-B, were 
observed to suffer from the early symptoms of poly- 
neuritis, such as constipation, and were cured by a dose 
of yeast extract. It was noticed that these animals 
emptied their bowels after the dosage with vitamin-B 
before the cure took place. Cellulose in the ordinary 
diet of man is derived chiefly from the bran of the 
grain. Bran contains vitamin-B. The assumption 
may, therefore, be made that one of the effects of 
roughage is the introduction in the food of vitamin-B, 
which aids peristalsis. 

This is not likely to be the only explanation of the 
action of roughage. In the absence of vitamin-B, birds 
suffer from stagnation of food in the gut. Putrefaction 
then occurs, with the production of various toxins. 
It is suggested that beri-beri is due to the absorption over 
long periods of small quantities of a toxin, derived from 
• Not yet published. 
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the decomposing protein of the food in the stagnant gut, 
or even from damaged intestinal wall. Cellulose is a 
good absorbent of dyes and other chemical substances, so 
that it may serve as an absorbent of the toxins produced 
during the time of constipation, and thus prevent 
their harmful effect. China clay and charcoal, as used 
therapeutically, probably act in this way; paraffin 
may be a solvent of the toxins. In all cases, the toxin 
is removed and prevented from being absorbed into 
the blood. Roughage would thus appear to be un- 
necessary in a diet with sufficient vitamin-B, but, in a 
diet containing a shortage, it may act as an absorber 
of toxins arising from constipation and prevent their 
introduction into the circulation. 

The same explanation may be given for the beneficial 
action of charcoal and chalk, which are so often used 
in the rearing of pigs. Roughage could serve further 
by forming a layer of impermeable material along the 
wall of the intestine preventing the absorption of toxin. 

The vitamin problem is of far greater importance 
than is generally realized. The harm done by forty 
years of wrong feeding can never be entirely repaired 
by belated attention to the need for vitamins — ^the 
structural damage having gone too far. The use of 
vitamin-containing foods may prevent the damage 
from getting worse. The vitamin question should be 
first attended to m the bringing-up of infants and 
young children. Day-old babies can be given their 
vitamins in small doses in concentrated form with 
%eir milk, iE artificially fed; if breast-fed the mother 
^ould take additional amounts of the foods rich in 
vitamins. In this way the foundation will be laid for 
a sound constitution. Particular attention must be 
given to vitamins throughout the whole period of 
growth — in fact, with our present-day habit of eatibg 
refined preserved foods it sl^ordd never be re|a;?e4 
' at any age.' , ^ 



Diet and Health. 

By dr. M. HINDHEDB. 

Director of the Laboratory for Nvkition Besearches in Gopenhagen. 

S INCE 1910, when the Danish State granted me 
the means which enabled me to devote all my 
time and energy to the investigation of the prob- 
lem of nutrition, it has been my purpose especially to 
inquire into the value of each of the most important 
Danish foodstuffs. The reason that similar experiments 
have not hitherto been carried out on a large scale in 
man is, no doubt, principally because it has been impos- 
sible to find persons who could tolerate living solely 
on single food substances for a long time. In Copen- 
hagen we were particularly fortunate, for my assistant, 
Mr. Erederik Madsen, who had previously been a strict 
vegetarian for ten years, had trained himself to live 
chiefly on bread, porridge, potatoes, and margarine. 
Moreover, without being a complete vegetarian, I had 
experimented on myself and my whole family with a 
somewhat similar diet fifteen years previously. We 
therefore had no misgivings in putting ourselves on a 
very one-sided diet, as we thought we could alwa 3 ^ 
stop if there were objectionable consequences. 

In January, 1912, three persons (M.H., E.M., and 
A.J.) began to live entirely on ^potatoes and vegetable 
margarine (in summer, with a slight addition of onion 
to make it more palatable). The experiment was 
continued for three, eleven, and sixteen months respec- 
tively.^ Both light and very strenuous work were done 
during the experiment. A. J., who previously had been 
unable to run a short distance vsithout getting out of 
breath, trained himself to become an expert runner. 
In order to be certain of getting down to the protein 
minimum we tried not only normal potatoes containing 
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about 2 per cent, protein, but for a long time we ate 
potatoes which only contained 1*2 per cent, protein. 
Even with this amount protein equilibrium was 
maintained. The following is an example : 

F.M. Period VIF, 2. days. 

Diet : 2,500 gm. iiotatocH, 152 gin. margarine, 45 gm. onions. 



N 

Protoin * 

Calories. 


gm. 

gm. 


Food 

- 5-06 

31-0 

3,916 

Fieces 

- 1-44 

9-0 

120 

Digested - 

- 3-62 

22-0 

3,796 

Urine 

- 3-41 

21-3 


Balance - 

-+0-21 

+1-3 



* Protein = N >< G‘25. 


It was thus impossible, oven with potatoes which had 
the least amount of protein, to sink below the protoin 
minimum. 

32 gm. potato protein ( = 23 gm. digestible protein) are 
quite sufficient for a strong adult man. 

It wiU be remembered that the minimum of N in the 
urine cannot bo reached in a few days; it may take 
weeks. Experiments of short duration, therefore, signify 
nothing. On potatoes alone it appears to bo impossible 
to get below the minimum, but with the addition of 
products poor in protein or free from it, like fruit, 
sugar, and starch, {)ropared in the form of fruit porridge, 
the N can bo reduced to any required degree; for 
example : 

P,M. 8 days. 

Diet : 700 gm. potatoes, 2,619 gm. strawberries, 102 gm, starch, 
376 gm. sugar. 

N Protein Calories, 

gm. = gm. 

Food - - 6-19 32-4 4,391 

Pieces - - 5- 16 32-2 624 

Digested - - 0-03 0*2 3,767 

Urine - - 2-67 16’ 7 

Balanoe - — 2-64 —16-6 
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Most of the different kinds of fruit contain practically 
no protein, for what protein there is occurs almost 
exclusively in the skin and seeds, which are passed 
quite undigested. Further, fruit seems to accelerate 
the passage through the intestine (without producing 
diarrhoea or other trouble), so that absorption of the 
proteins of the other food substances is diminished. 
Prunes have quite a similar action to that of straw- 
berries. 

This method of decreasing the amount of digestible 
protein and thereby the N in the urine is very useful. 
The addition of sugar and starch alone, which many 
other investigators have resorted to, is unfortunate, 
owing to the lack of salts and vitamins. These 
deficiencies vitiate the result. 

In our potato experiments we made the discovery^ 
that the potato urine had a striking power of dissolving 
uric acid. Not only was there no excretion of uric 
acid, even after cooling, but the urine could dissolve 
large amounts of added uric acid — seven times its own 
content — at body temperature. Potatoes thus appear 
to be an excellent means of ridding the body of uric 
acid. Perhaps it was, therefore, not altogether 
faUacious that potato water* — ^the water in which 
potatoes are boiled — ^has been considered to be a good 
household remedy for gout. Since our results were 
obtained I have also found that the remedy could be 
used with success for different gouty lesions. Even 
old deforming Joint lesions can, in certain cases — ^not 
in all — ^be cured. 

The case of Dr. Rose is a very instructive example. 
He was a German doctor who visited the laboratory 
during our potato experiments in 1912. His interest 

* It should be stated that our experimental persons alwa3re 
drank the potato water as weU. This is very important, as a 
laige quantity of salts and vitamins pass into the water. The 
potatoes are thinly peeled before boiling. It is difficult to wash 
them so clean that the cooking water tastes nice. 
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in the subject was excited, and on returning home he 
carried out a nine months’ experiment with potatoes and 
margarine, controlled for a time by Prof. Abderhaldon 
in Halle. Dr. Rose had suffered from neurasthenia 
and sciatica for many years. He went about with 
1 gm. of morphine in his pocket to put an end to 
his existence if the pain should become intolerable. 
During the experiment he got perfectly well again. 
Some time later he subjected himself to a long experi- 
ment with an abundant meat diet for scientific purposes, 
and the old disease returned. The result of this 
was that he gave up his medical work, bought a 
cottage in the country, and now lives with his wife 
and children as a country gentleman, chiefly on a 
potato diet. I refer the reader to his book.® 

We will now pass on to the bread experiments. Two 
persons lived for eight months on coarse wheat bread 
and vegetable margarine only. They felt in excellent 
condition.* They also lived for a long time on our sour, 
coarse rye bread. They also felt well enough on this, 
but they were sometimes troubled a little by a marked 
development of flatus in the intestine when they took 
the large amounts of bread. The following may be 
given as an example : 

F.M, 12 days. 

Diet ; 1,000 gm. coarse rye bread + 126 gm. mai^arine. 


Diet 

SxoremeBt 

N 

gm. 

- 11-87 

- 4-42 

«= Froteiu 
gzxi* 

74-2 

27-6 

Calories. 

3,801 

480 

Digested - 

- 7-46 

46-6 

3,331 

Diia* 

- 7-33 

45-8 


Bidaiace - 

- 4-0-12 

4-0-76 



Equilbrium can, therefore, be attained on 47 gm. 
digestible bread protein, which is contrary to Rubner’s 
omitention that bread protean is of such slight value 
that equilibrium is not reached until 81 gm. digestible 
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pure ’^protein are taken. Bat are the 47 gm. a 
minimum ? Can we not reduce the amomit still 
more ? 

This question is very important. As a result of 
various experiments in Germany, America, and England 
it is regarded as settled that bread protein possesses 
relatively slight value, so that it must be supplemented 
•with the dearer, but more valuable animal protein. 
According to our experiments this is a misconception 
depending on human experiments which are of much 
too short duration. 

On a pure bread diet a minimum cannot be attained, 
because bread is far too rich in protein. But we made 
use of the method mentioned, namely, the addition 
of prune porridge — ^for example : 

H.M. 12 days. 

Diet : 500 gm. rye bread, 75 gm. margarine, 576 gm. prunes, 
69 gm. sugar, 69 gm. starch. 


Diet - 

Fs3C68 

N 

gm. 

- 8-41 

- 4-86 

= Protein 
gm. 

52-6 

30-4 

Calories. 

3,785 

572 

Digested - 

- 3*55 

22-2 

3,213 

Urine 

- 3-37 

21-1 


Balance - 

-+0-18 

+M 



Here we have equilibrium oh just as low a standard 
as in the case of potato protein. There are 11*5 gm. 
prune protein in the diet, which seems to be rather 
indigestible. On keeping it for twenty-four hours 
in the thermostat with pepsin — ^HCl, which is a very 
drastic treatment and digests more than the intestine 
is able to do, only 33 per cent, of the protein of the 
prunes was dissolved, which presumably is present 
largely in the skin, and this appears to pass 
through the intestine unchanged. The following 
table shows the protein balance on the bread and 
prunes diet: 
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F.M. 





H.M. 


Period Number Digested N iu 

Balance. Digested 

Nin 

Balance. 

No. 

of days. 

N. 

1111110. 


N. 

Uriae. 


IV 

22 

4-00 

4-7l 

-0*71 

3-17 

4-06 

-0-88 

V 

12 . 

4-76 

4-81 

-0-13 

4-74 

5-09 

-0-35 

VI 

12 

5-07 

6‘29 

-0-22 

4-99 

4-66 

-1-0-33 

VII 

12 

4-53 

0-11 

-0-68 

5-13 

4-77 

-1-0-36 

vin 

12 

3-70 

4'44 

-0-74 

3'55 

3' 77 

-O' 22 

IX 

12 

3‘Oi 

3' 57 

-0-56 

6-63 

4*37 

-t-1'26 

X 

12 

3'33 

3-62 

-0-29 

4' 84 

4-63 

+0-31 

XI 

12 

3-64 

3 ' 50 

+0-14 

3-16 

3-55 

-0-39 

XII 

6 

3‘69 

3‘^ 

-fO-33 

4'Oi 

2.85 

■fl'16 

XIII 

8 

3'Ss 

2-83 

+0-99 

3-00 

3-S7 

-0-27 


If the means are taken for some of the periods where 
the experimental persons showed the lowest values 
for digestible N — ^the italicized ones — ^we obtain : 

Digested N in Balance* 

N, Urine. 

P.M. 50 days, per day - - 3*45 3*42 +0*03 

H.M.38 „ „ - - 3*38 3*32 +0*06 

The conclusion I have drawn from this is : 

3*50gfm. digestible bread N, which is equivalent to 
22 gm. digestible bread protein, is sufficient to keep strong 
young men in protein equilibrium. 

But this means that the bread protein in bread of un- 
bolted meal has the same value as the protein in 
meat and milk. The opposite results, as mentioned, 
are due to experiments lasting much too short a time. 
It was thirty-four to ninety-four days before our 
experimental persons got into perfect equilibrium. 
Did this long underbalance have any injurious efieot ? 
Certainly not, for the individuals felt in excellent health, 
and had an unusual capacity for work and endurance.® 

It is now thirty years since I made my first experi- 
ment on protein underfeeding; I lived one month on 
new potatoes, with butter and strawberries’ and a little 
milk. It was just the feeling of well-being which accom- 
panied the diet that shook my faith in the old dogmas. 
Since then I have become convinced that many of the 
mally good results obtained by apparently quite 
unscientific “sanatoria for. natural cures” (fruit diet, 
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raw food, hunger and thirst cures) are due precisely to 
protein underfeeding. The accumulation of old protein 
products is presumably a source of many chronic 
diseases. “The stronger histolysis (through negative 
protein balance) is, the more rapidly does the cure 
progress,” writes Dr. Sandoz in his book on natural 
cure methods.® 

By means of experiments on rats, Osborne and 
Mendel have demonstrated the slight value of certain 
cereal proteins. Rather is it remarkable that such 
substances isolated by complicated chemical processes 
have any value at all. The two authors write ’ : 

“It has been demonstrated conclusively that some of 
the individual proteins, hke zein (maize), ghadin 
(wheat), and hordein (barley), for example, are chemi- 
cally defective and correspondingly physiologically 
inadequate proteins. Hence a misunderstanding of the 
possible value of the cereals as source of protein has 
developed in the minds of some persons, owing to their 
failure to realize that in the form in which these grains 
are most commonly fed the sum total of their various 
proteins must be taken into account.” 

The same authors have also shown that the protein 
of the wheat kernel is not of full value. Rats do not 
thrive well on fine bolted meal unless animal products 
are added. But they thrive weU enough when bran is 
mixed with it. They write ® : 

“The crude protein of bran appears to be quite 
as efficient as that of the combination of wheat-flour 
with egg, nfilk or meat, under the conditions of this 
experiment.” 

This falls quite in line with our results. We were 
able to live in the best of health for apparently 
unlimited time on coarse bread and margarine, but as 
soon as we attempted to live on ordinary white bread, 
plus margarine or butter, we became so lazy in the 
course of two to three weeks that we could hardly 
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walk. This was, of course, chiefly due to the lack of 
vitamm-B, hut the deficient protein may have taken 
some share. 

Bran seems to be quite an excellent food material. 
But it is said to be indigestible by man. This, again, 
is an error. Our experiments showed that man, 
curiously enough, digests bran to much the same extent 
as the domestic animals. The validity of these “in- 
credible” results has been confirmed by Prof. Wiegner 
in Zurich,® and by Prof. Johannson in Stockholm.^® 
We have made a number of other experiments, of 
which I shall only mention that two persons hved six 
months on barley-water porridge, sugar, and margarine. 
One of them, who was a patient when the experiment 
was begun, increased 10 kg. in weight during the 
experiment, and got perfectly well.^^ Later we tried 
to omit the margarine and let them live on barley-water 
porridge and sugar only, but this did not succeed. 
The men decreased in weight, and lost their appetites. 
Even vegetable margarine seems to contain vitamins 
in sufficient quantity for adult men. 

What has surprised us most ia all our innumerable 
experiments was to see how httle adult men need 
vitamins. It shows that rat experiments may very 
easily be quite misleading. If one wants to discover 
the best food for rats, experiments with these animals 
are the proper ones. But if one wishes to find the best 
diet for man one can hardly escape using men for the 
experiment. Rat experiments may give some hints, 
but one cannot draw correct conclusions for men. 

To test the importance of fats we put two persons on 
a fat-free diet, consistiug of cabbage soup with potatoes 
in it and bread. The experiment lasted two years. 
The persons in question felt in excellent health, one 
even increased 9 ’5 kg. in weight in the first seventy 
days — ^with absolutely no fat.^® 

Fats are not a necessity. \ Qreen vegdahles can replace 
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fat (butter). 

I reported this result in January, 1918, to Prof. 
Mendel, of New Haven. I proposed that he should give 
his rats green-stuff instead of butter. Whether it was 
my advice that was taken or not I do not know, but 
the fact is that a year later Mendel published a report 
which showed that spinach could take the place of 
butter. 

THE DANISH WAE EATIONING.^^ 

Denmark was spared participation in the war, but 
we nevertheless felt its effects acutely. We were put 
in a very awkward position, especially by the complete 
blockade from February, 1917, which will appear from 
the following figures : Denmark normally grows 
1,100 million kg. of rye, wheat and barley. She 
imports 1,500 million kg. of rye, wheat, maize and 
oilcake. Consumption, 2,600 million kg. 

In 1917 the importation of the 1,500 million kg. was 
stopped, and on account of the drought we lost 300 
million kg. of our normal crop. We, therefore, had only 
800 million kg. But 2,600 million kg. ought to be 
consumed by the people and the domestic animals. 
It was quite a desperate situation, and it was not 
consoling that the Grermans were starving although they 
normally raised about twice as much rye and double 
as many potatoes in proportion to the population as 
we did. 

Annual harvest in millions of kg. fsr million inhabitants. 

Germany. Denmark. Denmark, 

1912-13. 1913-16. 1917. 

Rye - - - 176 105 76 

Wheat . - 66 68 40 

Barley - - 64 204 132 

Potatoes - - 767 347 294 

The situation seemed desperate, but the solution of 
the problem was nevertheless extremely easy. The fact 
merely was that both man and pigs could not live. In 
Oermany the pigs were allowed to live — ^they were not 
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slaughtered until it was too late— and therefore men 
died. In Denmark we reduced the number of pigs to 
one-fifth, and reserved their food, barley and potatoes, 
for the people. In addition we reduced our cows 
34 per cent., and withheld the wheat-bran from the 
cows and incorporated it in our coarse rye bread. We 
thus obtained a bread which not only contained all 
the rye bran, but 12-15 per cent, of wheat bran extra. 
It was indeed the coarsest bread ever seen. Moreover, 
we forbade the production of spirits for consumption, 
and the English deprived us of coffee and tea. We thus 
arrived at an impossible diet according to the old 
theory, but an ideal one according to the new theory. 
The following figures give a comparison with Germany. 

What everyone could get a day at a cheap price : 

Dresden 1917, Copenhagen 1918. 




gm. 

gm. 

Meat - 


14 

40 

Butter 


6 

37 

Milk (adults, no 

milk in 



Dresden) 

• 

0 

3-400 

Bread 


214 

270 

Flour and groats - 

• 

2 

150 

Potatoes 


90 

500 


It should be stated that the well-to-do class could 
buy more beef in the open market, but it was very dear, 
and therefore beyond the means of poorer folk. 

What was the relation of health to this extremely 
Spartan diet ? It was so remarkable that the mor- 
tality for the whole country in the first fuU rationing 
year, October 1, 1917-Ootober 1, 1918, fell 17 per cent. 
We came down to a mortality of 10*4 per thousand, 
the lowest death-rate ever seen in any country. In the 
last three months of 1918, however, influenza appeared, 
which quite disturbed the mortality figures. But it is 
striMng to -note that Denmark was the only European 
country which had no higher mortality in 1918' than 
in the years preceding the war. We cannot reckon 
the belligerent nations, but if we take some of the 
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countries who were not involved in the war we find the 
following : 

Deaih-raie per 1,000 living. 



1908-13. 

1916. 

Bise -f 
FaU — 

1, — ^Denmark - - - 

13-3 

13- 1 

- 2% 

2. — ^Norway - - - 

13-6 

16-7 

-i-24% 

3. — Sweden - 

14-1 

18-0 

+ 27% 

4. — ^Holland - 

13-6 

17-1 

+ 26% 

5. — ^Spain - - - 

23-0 

33*6 

+ 46% 

6. — ^Switzerland 

16-2 

19-0 

+ 25% 

Mean, 2-6 

Mean, without Spain 



+ 30% 
+ 26% 


There is no reason to doubt that, under normal 
conditions, influenza — ^which raged furiously in our 
midst — ^would have put up the death-rate in Denmark 
to the same extent as in the neighbouring countries. 
But we seem to have saved this 26 per cent, by our 
rationing. It wiU be said, however, that it was the 
restriction of spirits that was the cause. This is 
admitted. The fact that the consumption of spirits 
fell to one-twentieth was a principal cause, especially 
in the case of men of middle age. But there are certain 
classes of the population in which the limitation of 
spirits has less importance, and they are the older 
classes, especially the elderly women. As influenza 
does not play any special role either, in the higher- 
age class, there is reason to believe that the mortality 
figures will here provide a fairly clear picture of the 
influence of the other rationing factors. 

Annual Death-rate per 10,000 living. Age ov&r sixty-five years. 


Copenhagen — 


1900-04. 05-09. 10-14. 

15-16. 

1917. 

1918. 

19-20. 

21-22. 23-24. 

Men - 914 

906 

872 

904 

926 

672 

807 

830 

860 

Women 681 

717 

706 

786 

778 

618 

690 

742 

740 

Oomtiy — 









1901-05. 06-10. 

11-15. 

1916. 

1917. 

1918. 

19-20. 21-22. 23-24. 

Men - 783 

763 

738 

735 

742 

672 

670 

670 

683 

Women 752 

740 

736 

730 

757 

595 

714 

712 

696 


Ratio, 1910-14=100. 
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Copenhagen — 

1900 - 04 . 05 - 09 . 10 - 14 . 15 - 16 . 1017 . 1918 . 10 - 20 . 21 - 22 . 23 - 24 . 
Men - 105 104 100 104 106 77 93 95 99 

Women 96 102 100 111 110 88 98 105 106 

Country — 

1001 - 06 . 06 - 10 . 11 - 16 . 1916 . 1917 . 1918 . 19 - 20 , 21 - 22 . 23 - 24 . 
Men - 106 103 100 100 101 78 91 91 93 

Women 102 101 100 99 103 81 97 97 96 

It will be observed that on the whole there has 
been a tendency for the death-rate to fall from the year 
1900 to 1914. In the first years of the war a distinct 
rise occurred in Copenhagen, which was due especially 
to diseases of the respiratory organs, and is naturally 
eiqplained as a result of the shortage of houses and the 
lack of coal. Families had to huddle together in small 
single rooms. Although exactly the same difficulties 
continued in 1918, there was a fall of 20 to 30 per cent. 
In the country no rise of any importance occurred in 
1916 and 1917, because housing difficulties were not 
experienced there, but in 1918 a precisely similar fall 
took place. This fall was so regular and constant 
everywhere (including the younger-age classes), that it 
could not be due to chance. As alcohol could not be the 
cause in this case — at any rate as regards the women — 
it must have been the alteration in the diet. But what 
were the active factors? This caimot be answered 
definitely. But it is safe to say that a diet consisting 
mainly of dairy produce, coarse bran bread, barley 
porridge and potatoes, and coffee substitute was a 
healthy diet for the old people, but that it was less 
fortunate that, when ratio ning was abandoned, they 
returned to a heavier meat diet with ordinary white 
bread and genuine Mocha coffee. I have worked for 
many years to induce my countrymen to return to the 
i^ple peasant’s diet which they lived on in the country 
fifty years ago. I have maintained that this diet, 
. mainly eonsisiang of daicy produce and vegetables, was 
■ besides being by far the cheapest, 
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During the period of rationing I had the opportunity 
of helping to introduce the old diet of the peasants 
again ; and the results quite came up to expectations. 
I do not think that there is any scientific man in 
Denmark now who will dispute that the ideas of 
Chittenden and Hindhede were right, and that the high 
protein standards were a fatal mistake. If the Germans 
had not been hampered by these old delusions, but had 
rationed the nation according to the Danish method, 
no one in Germany need have starved. 

But it is one thing to know the way and another to 
follow it. Ancient customs, habits, and usages are the 
world’s greatest fetters. But how important it would 
be in the present critical times if the people would 
learn to adopt the simple peasant’s diet, which would 
save half the money spent on food. This economical 
side of the question has awakened the greatest interest 
in my native country, but it lies outside the bounds of 
the present article. 
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U RBANIZATION, the importation of much of 
our food, and other factors have made many 
changes in the national dietary. We consume 
thirty times as much sugar as we did in 1700. We use 
margarine and jam instead of butter, and refined cereals, 
tinned meat, and many foods containing preservatives. 
Home-grown fruits, vegetables, and dairy products 
are more difiicult to obtain. The basis of the diet of 
children in the poorer districts of our large towns is 
frequently white bread, jam, margarine, very httle milk, 
some meat — ^probably tinned, sugar, and sweets. Such 
a diet is very lacking in vitamins. There are indications 
that the results of these dietary changes are not satis- 
factory. Thus, there is widespread dental decay and 
constipation and stunted growth. The bad recruiting 
statistics of the war still continue. Rickets is lessening, 
but is still too common. Tuberculosis is still rife, and its 
death-rate during recent years more or less stationary. 
Cancer exacts an appalling toll, and about one in four 
or five of those who reach the age of fifty is fated to die 
of it. The worst food habit is constipation and the 
habitual use of opening medicines. Opening medicines 
are chiefly necessary because we eat the wrong food or 
too much food. Why should people accept aperients 
as inevitable when, by including in their diet plenty of 
fruit and vegetables and wholemeal bread, they can 
obtain the roughage necessary to stimulate the bowels, 
and the vitamins needed to maintain the mtegiity of 
the intestinal mucous membrane and the digestive 
system ? As regards over-eating, it is not suflELciently 
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recognized that as we get older and lead more sedentary 
lives we need considerably less food, and that the man 
of, say, sixty, who needed food producing 3,000 calories 
when he was forty, now only requires food 3 delding 
2,000 calories. 

For the prevention of dental decay a vitamin-rich 
diet is needed for expectant and nursing mothers, and 
for the child after it is weaned. Dentists agree that the 
habit of giving too pappy food to the weanling has been 
overdone, and that the child should be given food to 
make it chew and exercise its jaws. Its vitanain-rich 
diet will provide the right kind of fat for forming good 
dentine and enamel. As the child grows older it can 
readily be taught to acquire the taste for fruit instead 
of the taste for sweets. There is general agreement 
among dentists that the habit of sweet sucking between 
meals is one of the most fertile causes of dental decay, 
and also that it is a mistake to give children soft, 
starchy biscuits between meals and last thing at night. 
In fact, three meals a day, with a tooth-cleansing food 
at the finish, and nothing in between is the best rule 
alike for the child’s teeth and stomach. It is irrational 
to brush the teeth before breakfast so that they may be 
clean for ten nainutes and leave them more or less 
“clogged-up” with fermentable sugar or starch for 
the rest of the twenty-four hours. Many children go 
short of the right kind of fat to supply them with 
their quantum of vitamin- A, and faU victims to 
rickets and tuberculosis, necessitating expensive 
institutional treatment. It is not realized in many 
families that the growing child requires more protein 
in proportion to its body weight than its grown-up 
father, who is doing hard work. The hard work of the 
father should be accomplished on fuel food and not on 
large quantities of meat. In his recent book, “ Food in 
Health,” Professor Plimmer stresses the dominant 
position of vitamin-B in the whole question of nutri- 
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tion, and the danger arising from the fact that many 
dietaries only contain a minimal quantity, in the 
absence of eggs, and if white bread is used. Some have 
expressed the opinion that the yeast used in making 
white bread contains a protective quantity of vitamin-!!^ 
Professor Plimmer instances the diets containing white 
bread which failed to prevent beri-beri among our 
troops in the Dardanelles, and considers that the 
amount of yeast used in making white bread is too 
small to be of any account. In the case of our troops 
in the East, the shortage of vitamin-B was made good 
by the inclusion in the rations of yeast extract. 
Its household use can be thoroughly recommended 
for the purpose of ensuring a sufficiency of vitamin-B. 
This brings us to the much-discussed bread question. 
The first essential is for the purchaser to know, when 
he buys flour or bread, what he is really getting. Is 
he getting endosperm only, endosperm and germ, or 
endosperm, germ, and bran ? 

Brown bread may mean anything. If the purchaser 
knows what he is getting as flour or bread it is possible 
to advise him how to compensate for its deficiencies in 
the other articles of his diet. 

Improvements in the nation’s dietary can only come 
about by free choice after the spread of knowledge. 
The medical profession is the obvious agent for spread- 
ing such knowledge. When these food questions come 
up at medical meetings, however, so much difference 
of opinion is expressed on details that the public loses 
sight of the remarkable unanimity which exists among 
us as to recommendations for improvement. Thus, 
although some of the workers m the important research 
work of the last twenty-five years may lay most stress 
on vitamins, others on the mineral salts, others on the 
good quality of the protein, etc., aU are agreed that 
; tite national dietary would be vastly improved by the 
use 0 <teiiy products, fresh fruit, and vt^etabk®. 
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There is also fairly general agreement that the average 
man should attain his calories from about 3| oz. of 
protein, 3| oz. of fat, and 14 oz. of carbohydrate. 

To digress for a moment : some confusion must be 
caused to the public by the ambiguous use of the 
word nourishment. Thus, the frequently made state- 
ment “There is no nourishment in white bread” 
seems to imply that fuel foods are not to be counted 
as nourishment. What do we really mean by nourish- 
ment ? Is it to be regarded as a S 3 mon 3 nn for aU our 
food, or are we to reserve the term for the foods which 
promote growth, the repair of tissues, and the manu- 
facture of secretions, namely, the proteins, vitamins, 
and mineral salts. According to this view we would 
only require to obtain about 400 of our daily calories 
from “nourishing” foods. Confusion at once arises 
from the fact that the fuel foods may become part of 
the body as fat, and that the vitamins are needed to 
preside over the digestion of the fuel foods. It seems 
better to accept the alternative, and to regard all 
foods which are capable of providing for our growth 
maintenance and energy as nourishment, and to dis- 
courage the use of such misleading statements as “ There 
is no nourisliment in this, that, or the other food.” 

In order to get reasonable uniformity in our advice 
we must have some tolerance of varying opinions. 
Thus, there is room for latitude in the amount of protein 
laid down, and the fat may be reduced somewhat, and 
the carbohydrate increased. Most of us prefer half 
the protein to be animal, but we recognize that some 
people make a good showing on nuts and fruit, and 
some on nuts, fruit, and vegetables, and we are not 
surprised that fruit and vegetables, with the addition 
of eggs and dairy products, can form a good diet. We 
want to avoid extremes. We all recognize the ad- 
visability of thoroughly chewing our food feom infancy 
onwards, though we may not be Fletcherites, and 
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though the tradition that G.O.M. stands for grand old 
masticator may be exploded. We recognize the 
benefit of drinMng some water between meal-times, 
even if we do not get up to as much as three quarts per 
day. We recognize that excessive liquid at meals 
retards digestion, but few of us would say that “dry” 
meals are necessary for healthy persons who do not 
know the strength of their own gastric juice. Tea is 
supposed to retard digestion, but that is probably 
chiefly when it has been stewed. Little food is con- 
sumed at afternoon tea, but those who go in for “high 
tea” drink considerable quantities of tea with a 
substantial meal. On the whole it would appear unwise 
for the medical profession to attempt to advise exactly 
how much liquid, whether water, tea, or coffee is 
allowable with meals, but rather it should be pointed 
out that from three to four pints of water should be 
drunk daily, and that food should be thoroughly 
masticated and not “washed down.” 

Many people do not drink enough water, and many 
find that it helps them to avoid constipation if they 
drink a tumbler of water before going to bed and on 
getting up. Alcohol is, of course, in no sense a neces- 
sity for a healthy person, and those who aim at being 
at the top of their form, bodily or mentally, are prac- 
tically abstainers. Alcohol is not a food as ordinarily 
taken at meals, but physiologists tell us that 2 oz. may 
take the place of its equivalent of carbohydrate, and 
thus act as a food if taken in very small doses spread 
out through the day. Thus, we might get the food value 
from the alcohol in 1^ pints of beer, or a bottle of claret, 
if taken in twelve two-hourly doses. In view of the 
experiments on the exactitude of work after alcohol, 
the physiolo^st would not permit its use at the mid- 
day meal during the working day. Those who take it 
after work, at dinner or supper, should take it because 
they like it, and not because it does them good, in the 
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hope that the quantity taken will not be enough to 
retard digestion. If father’s expenditure on beer or 
wine means that little Mary has margarine instead of 
butter, father’s course is obvious ! Alcohol is dangerous 
for the child if taken by nursing or expectant mothers, 
and the recommendation of stout for nursing mothers 
has become obsolete. Another of the wrong habits is 
the attempt to overfeed expectant and nursing mothers. 
If after the child is bom the mother’s extra work is to 
manufacture a pint of milk per day to enable an 8 lb. 
baby to double its weight in a few months her extra 
food requirements will not be great, and will be less 
stiU during pregnancy. Dxiring both periods a careful 
choice of food to provide against the drain on her 
calcium and vitamins is the main desideratum. Apart 
from the needs of the child her own food needs may be 
less than usual owing to a diminished output of activity. 

So much for the education of the public. Some 
additional arrangement, however, is required to ensure 
that people know what they are buying when they buy 
bread and flour, and also food substances sold under 
misleading names, such as invalid wines containing no 
alcohol, custard powders containing no egg, lemon 
cheese not made of the recognized ingredients, etc. 
New questions are constantly cropping up under the 
Sale of Food and Drugs Acts, and single local authori- 
ties will not shoulder the expense of fighting a manufac- 
turers’ federation up to the House of Lords on a point 
affecting the population of the whole country. A 
central body appointed by the Ministry of Health and 
Medical Research Council could take up these food 
questions with the tradiug associations concerned, and 
make regulations as to standards, notices to the 
purchaser, and the use of misleading names. 
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T he only form of bread which is really in general 
use in this country is bread made from wheat, 
and in this article only that kind of bread will be 
considered. Bread can be made from some other 
cereals, alone or mixed with wheat, but the quantity of 
these used is so insignificant that it can in no way 
influence the national health. 

Bread is the most important single article of diet 
that we have, and its origin, as well as that of the 
cultivation of wheat, from which it is obtained, belongs 
to the prehistoric period. Wheat was cultivated in 
Egypt 3,000 or 4,000 years B.C., and probably arrived 
in Europe about 2,000 b.o., and in Great Britain about 
1,800 B.c. In the Beatus caves on Lake Thun, Switzer- 
land, some ancient stones for grinding or crushing 
wheat'have been preserved, which were used by the lake 
dwellers of the Neolithic period in that country. 

The earliest Act of Parliament in England dealing 
with bread was in a.d. 1260, and this regulated the 
price by public assize. It remained in force in 
London till 1822, and in the provinces till 1836. 

Up to the year 1870 practically all of the wheat used 
in England was home grown, but since the introduction 
of roller-milling into this country from Hungary, about 
1872, less and less wheat has been grown at home, 
and increasing quantities have been imported from 
abroad. 

Wheat grown in different countries may vary 
enormously in the chidl constituents, but by blending 
the varieties on their arrival here, millers have been 
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able to maintain considerable uniformity in the 
composition of the flour made from it. 

If a section of a wheat-grain be examined, it wiU be 
found to have a dark-coloured outer coating or skin, 
and a large white centre or endosperm. At one end of 
the grain will be found the germ, which lies superficially 
and is protected by the outer coat. This latter is known 
as the pericarp, and has three sub-divisions, known as 
the epi-, meso- and endo-carp; these form the bran. 
Just inside the epicarp is the dark-coloured testa or 
episperm, and under this comes a hyaline layer, 
perisperm or nuceUus; lining this latter and situated 
between it and the endosperm comes a single layer of 
large cells rich in protein but free from starch, called the 
aleurone layer. The parenchymatous cells of the 
endosperm contain starch grains and small gluten 
granules. The outer layers form about 15 per cent, 
of the grain, the endosperm 80 per cent.- or more, 
the aleurone 3 or 4 per o^t., and the germ 1 *5 to 2 
per cent. 

Milling generally aims at the removal of the outer 
layers as far as possible, and utilizing the endosperm for 
ordinary flour. The outer layers constitute the “offal,” 
which is composed of bran, fine bran or pollard, and 
“middlings.'” The germ is generally kept more or less 
separate. 

There are two processes of milling, known as stone- 
milling and roller-milling. The former is much the 
older and simpler, and is performed by two large round 
stones suitably grooved on their inner surfaces and 
placed horizontally. The lower one is fixed and the 
upper revolves on it, and the wheat is ground between 
them. In “low grinding” they are almost touching, 
and the wheat is reduced to whole meal at one process. 
This is the genuine whole meal, and when this is obtained 
by roller-milling the offal must be put back after its 
removal from the wheat berry. If it is not all put back 
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it is spoken of in America as “entire flonr,” which is 
used for a form of brown bread. 

The whole meal obtained by stone-miUing is next 
put through sieves of different fineness, and by this 
means white flour or endosperm is obtained. It is 
never so free from offal as that obtained from roUer- 
milling. In “high grinding” the stones are kept 
farther apart, and the outer coats are removed in 
the first process, so that one gets white flour or endo- 
sperm, and offal known as “middlings.” These latter 
are further treated to extract any flour that adheres to 
the bran, etc., and this is done in some cases by steel 
rollers. Only soft wheats like English are suitable for 
stone-miUing. 

The process of roller-milling is most complicated, 
and it has been calculated that from the time the wheat 
leaves the ship till it becomes flour, it travels about a 
couple of miles through rollers, sieves, etc. 

Wheat on arriving from abroad is generally very 
dirty. It is mixed with all sorts of particles, such as 
small stones, dried bits of clay, even nails, grains of 
barley, and so on. It is first put through a series of 
sieves known as “scourers.” It is next passed through 
the “barley cylinder,” to separate the barley from the 
wheat. It is also winnowed to get rid of chaff. The 
next processes are washing m water and drying. After 
aU this cleansing it then goes to the mill proper and 
passes through several series of steel rollers, run in 
pairs. The first three or four pairs are fluted and run 
at different speeds and in opposite directions. They 
are known as “break rollers,” and are concerned with 
the removal of the outer coats or bran, etc., from the 
grain, leaving the endosperm, which is broken up into 
mther coarse particles, known as semolina. This is 
ground in further rollers and goes to make “break 
-flour,” which eventually becomes the pur^t flour or 
f*pateute.” fllie eba.ts are removed as bran in large 
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flakes, also flne flakes or pollard, and “middlings,” a 
mixture of offal and flour. The middlings now pass 
through a series of smoother rollers of about thirteen 
pairs, known as reduction rollers. Between every set 
of rollers, from the first set of break rollers to the 
thirteenth pair of reduction rollers, the “offal” formed 
is removed by sieves, and goes to swell the final bulk 
of offal, which is sold for animal food. The flour 
obtained from the reduction rollers varies much in 
quality, and goes to form the ordinary or “household” 
flour. 

The removal of the germ is a separate process, and 
when collected it is often put back to form some kinds 
of brown bread. Millers do not like it in the flour, since 
its fat may go rancid and spoil the flour. There are 
various other sieves, made of fine silk, through which 
the flour has to pass, so that in the end one gets a very 
ptue white flour free from offal or germ. 

The following table shows the composition of wheat, 
and is an average from samples examined by the United 
States Department of Agriculture, at the Columbia 
Exhibition, 1893, and cited by Hamill. This corre- 
sponds, of course, to the composition of whole-meal 
flour : — 


Weight of 100 graios of wheat - 
Moisture - - . - 

Proteins - - . . 

Ether extractives (oil, etc.) 
Crude fibre . - - . 

Ash 

Carbohydrates (other than fibre) 


3 ‘87 grammes. 
10 '62 per cent. 
12-23 „ „ 
1*77 „ „ 
2*36 „ „ 
1-82 „ „ 
71*18 „ „ 


The moisture may vary from 7 to 14 per cent., the 
protein from 8 to 17 per cent., and the carbohydrates 
from 65 to 76 per cent., which shows the necessity of 
blending if uniformity of flour is to be obtained. To 
sum up, then, the purest white flour consists of endo- 
sperm only, and whole meal of the total grain ground up. 
White flour from stone-milling is never quite freed from 
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the offal or germ, since some of these are fine enough to 
pass the sieves with the endosperm. The same applies 
to the inferior flours obtained from the reduction 
rollers, though these may bo bleached by nitrogen 
peroxide obtained chemically or electrically. This is a 
process that ought to be stopped, since the only 
persons who profit by it are the miller and baker, for, 
from a health point of view, it is very questionable. 

Standard flour, which created such a stir about 
twelve years ago, does not possess any very constant 
composition, and Hamill describes it as containing 
“the whole of the contents of the endosperm cells (with 
the exception of a small amount left adhering to the 
coarse bran in the form of floury particles), the germ 
and a certain amount of finely comminuted branny 
particles and cell walls of the endosperm.” It can be 
prepared by stone- or roller-milling. Whole-meal should 
contain all parts of the berry, more or less finely ground- 
up together, but many flours are prepared for brown 
bread by adding different portions of the offal, germ, or 
both, to ordinary floxm, so that the bread known as 
“brown bread,” is an article of very varied composition. 

The following table gives the composition of white 
and whole-meal breads contrasted, and is the result of 
many analyses by Dr. Robert Hutchison : — 

Water. Whole-meal. 

Water - - . - 40-0 per cent. 46’0 per cent. 

Protein - - - 6-5 „ „ 6*3 „ „ 

Fat - - . - 1-0 „ „ 1*2 „ 

Starch, sugar, dextrin - 51*2 „ „ 44*8 „ „ 
Cellulose . - . o*S „ „ 1*6 „ „ 

Mnejral matter - - 1*0 „ „ 1*2 „ „ 

There are some forms of brown bread which undergo 
special processes, the principle being the addition of 
germ to increase the protein, vitamin content, and fat. 

As an article of diet bread by itself cannot be looked 
upon as a complete food. It contains too little protein 
f ati, and too much carbohydrate. According to 
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Hutchison a proper diet should have the protein and 
carbohydrate in the proportions of 1 to 4*2, and the fat 
to the carbohydrate as 1 to 6. In bread, however, the 
protein is 1 to 8*5 carbohydrate, and the fat negligible. 
Beside, we do not get full value for the protein ingested, 
since it is only utilized to about 50 per cent, compared 
with nearly 100 per cent, in beef. It is plain, therefore, 
that bread should only be used as part of a mixed diet. 

The much debated question of brown bread versus 
white as an article of diet cannot yet be considered as 
finally settled. Various attempts have been made by 
food reformers to get people to use flours containing 
portions of offal, germ, etc., as in “standard flour ” and 
the various brown breads, but the peoples of this 
country and America still prefer white bread, and pro- 
vided the diet is sufficiently varied the question is not 
very important. 

Brown bread has some advantages, which I may 
mention. Its content of fibre gives it more bulk, but 
less protein and carbohydrate nutriment than the same 
weight of white bread. The fibre is useful in combating 
constipation, though the effect is said to wear off in 
time. It contains a little more vitamin-B (anti- 
neuritic) than white, and more mineral matter. As, 
however, this last is largely excreted by the intestines, 
the excess may be left out of account. The protein 
especially, and also the carbohydrate in brown bread, are 
not so easily digested as those in white bread, because 
the fibre seems to interfere with the digestive juices. 
The wise course is probably to include some proportion 
of whole-meal bread in a general diet. 

Extra fat and protein should always be eaten with 
bread, and in this respect the custom of drinking mi l k 
and eating butter and cheese with bread is sound. 

Erom an economic point of view, bread must be 
considered one of the cheapest and best foods, for if its 
value be reckoned in calories it easily heads the list. A 
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4-lb. loaf now costs lOd., and as it 3 delds 4,800 calories, 
this means 480 calories for a penny. There is no other 
common article of diet which approaches this for 
cheapness. On the other hand, its very cheapness 
encourages the poor to rely too much on it, especially 
in the case of young children, who are often brought tip 
on bread and jam, or bread and margarine, to the 
detriment of their health and growth. The great excess 
of carbohydrate aggravates that condition known as 
the catarrhal or exudative diathesis, the chief symptoms 
of which, in children, are excess of fat, pallor, enlarged 
and pigmented abdomen, adenoids and enlarged tonsils, 
a liability to catarrhs, eczema, rickets, etc. Skin 
specialists are also agreed that excess of carbohydrate 
aggravates certain skin troubles, and there is no doubt 
that a rapid amelioration of all the symptoms mentioned 
here can be brought about by reducing the carbohydrate 
and increasing the protein in the diet. 

There are many other points one would like to touch 
on, such as the effect of bread on the teeth, but enough 
has been said to indicate that the proper role of bread 
is to form a large part of a mixed diet. 
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of Pensions, County of London, etc, 

I N the dental section of the museum of the Royal 
College of Surgeons is a specimen prepared by the 
hand of John Hunter, somewhere towards the 
middle of the eighteenth century, which is of great 
interest. It is the left maxilla and left mandible of a 
child of six years. The first permanent molars have 
just been erupted, and the other teeth have been 
exposed by Hunter by the removal of the outer bony 
wall of the crypts containing these teeth. The central 
incisors, the canines, and the first molars aU show a 
characteristic defect in the enamel of the teeth. As a 
whole these teeth are somewhat stunted, and the 
enamel for a varying distance from the edge of the 
teeth is thin and deficient, especially in the lower jaw. 

It is to be noted that these teeth are not yet erupted, 
therefore the condition is in no sense due to abrasion 
or trauma, a fact which Hunter clearly recognized, for 
he prepared several such specimens which are to be 
found in the collection of Wm. Himter, now in Glasgow, 
as well as in the Hmiterian collection in London. 

Now from the date at which this enamel was laid 
down we can say definitely that the child suffered 
from some condition which interfered with the normal 
laying down of the enamel for the first year or eighteen 
months. With the unvarying patience of Hunter’s 
methods of observation these teeth were carefully 
prepared by him, and were set on one side, left, as it 
were, till further observation would help to complete 
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the scheme. No explanation was put forward by him 
to account for the defect. 

A century later Jonathan Hutchinson, another 
indefatigable collector and observer, in many ways 
resembling John Hunter, was also at work on the 
subject of the calcification of the teeth. In 1858 he 
established the fact that a crescentic or semilunar 
defect in the laying down of the calcium in the two 
upper central incisors was pathognomonic of inherited 
S3rphi]is. 

Besides this form of defect in the enamel Hutchinson 
recognized many other and much more common 
varieties of hypoplasia, and threw out the tentative 
suggestion that these defects were due to the 
administration of mercury in infancy. This was a 
suggestion, not so improbable as it may appear, for 
at this time mercury was still widely used, and was 
pushed to produce salivation. “’Tis fit,” says Sir 
John Hill in his Herbal in 1771, “that the world should 
be reminded that half the defective teeth in young 
people are owing to mercurials given to children.” 

In the typical form of hypoplasia commonly met 
with the teeth affected are the central and lateral 
incisors, the tips of the canines, and the crowns of the 
first molars. The condition is symmetrical, affecting 
both jaws. The biting edges of the incisors are 
almost always affected, and the deficiency of enamel 
extends for some distance in the labial and buccal 
surfaces of the teeth towards the gum. As a rule only 
the very tips of the canines, and the biting surfaces, 
with one-quarter to one-third of the crowns of the 
first molars, are affected. This condition is, I believe, 
as pathognomonic of rickets as Hutchinson’s teeth are 
of syphilis. While somewhat more common among 
the lower classes this form of hypoplasia is frequently 
sesn among the well-to-do, and affects some 7 per cent, 
of the population as a whole at the present time. 

■..i . 276 ; 



DIET AND DENTITION 


In badly nourished children of the very poor one of 
the chief defects in the teeth obvious to the observer 
is the chalky appearance of the enamel, which con- 
trasts strongly with the clear semi-transparency of 
healthy enamel. The chalky appearance varies from 
white patches, or transverse bands on the surface of 
the enamel, to a general opacity affecting the whole 
surface. Closely associated with this, in these poorly- 
fed an<i badly-housed children, is the appearance of 
the brown lines of Retzius, which are due to a brown 
staining of the enamel running, as a rule, across the 
incisors, and, it may be, the canines. These lines seem 
to indicate a severe degree of disturbance of the 
nutrition in the growing child. 

It is obvious that the best defence of the tooth lies 
in the laying down of a healthy enamel, and the use 
of the toothbrush and of antiseptic dentifrices can do 
nothing to produce healthy teeth, though they may 
help to preserve them when they are defective. 

The calcification of the teeth begins about the fifth 
month of intra-uterine life, and at birth the cusps of 
the first molars of the permanent set are already laid 
down. By the end of the first year a considerable 
portion of the crowns of the two incisors, and of the 
canines, and first molars of the permanent set of teeth, 
is already formed. A fact not sufficiently appreciated 
is that by the end of the fifth year the greater part of 
the second dentition is aheady present in the child’s 
jaw, in its permanent form which nothing can alter, 
long before any of these teeth are erupted, and, there- 
fore, before they can be mechanically affected by the 
food taken. 

What, then, is the influence of diet on dentition ? 
Of late years the vitamin theory has been widely 
circulated, and has caught the public imagination 
leading to a multitude of eccentric dietaries and 
patent foods. Are we to attribute the defective teeth 
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of the inhabitants of Glasgow, Aberdeen, the Lan- 
cashire towns, and of our great industrial areas in 
general, to defeotire feeding and to some special lack 
of care or ignorance on the part of these people ? 
Such a view will not bear examination. Coal- 
miners, to take a definite class, have long been accus- 
tomed to five well, and their food has been the best that 
money can buy, yet, as a class, their teeth are very 
defective. In babies fed at the breast by healthy 
mothers the enamel laid down during the period of 
suckling is frequently defective. Lack of sunshine 
and of fresh air and of the opportunities of exercise in 
the open, met with in our crowded towns and slum 
areas, are the essential factors interfering with the 
healthy distribution and utilization of calcium through- 
out the body, in the bones and nervous system, as well 
as in the teeth. Given the best feeding possible, 
sound teeth will not be formed where a large portion 
of the population is herded into crowded slums and 
industrial areas under present conditions. 

Most of the inferences of the action of vita- 
mins have been drawn from experiments on dogs. 
The results of dietetic experiments on animals are 
notably unreliable, and point the danger of dissociating 
laboratory work from clinical observation. Those 
experimental conditions produced on the teeth in dogs 
bear no relation to the hypoplasia found in the child 
and in the adult. Tliese teeth are mere distended 
bladders of ill-formed dentine with or without a thin 
coating of enamel, a condition very different from the 
dense, hard, resistant hypoplastic tooth of the child, 
which frequently lasts late into adult life. There is 
in these animals a well-marked tendency to a peculiar 
over-growth of the superior maxiUse resembling very 
closely a condition of slower growth commonly seen 
in the higher apes at the Zoological Gardens even 
when th^e animals have reached adult hfe. The 
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condition experimentally induced in these animals 
strongly suggests an infective process leading in the 
great majority of cases to the death of the animal and 
to the destruction of the processes of growth through- 
out the body. It bears no relation to rickets, and to 
call it experimental rickets is a misnomer. While the 
influence of diet on dentition is, in this country, quite 
a secondary one, it assumes considerable importance 
in so far as unwholesome foods tend to accelerate the 
decay of teeth already defective. Naturally, too, a 
supply of wholesome food is essential if such growth 
is to be healthily maintained. But it is a badly- 
balanced diet rather than the absence of any specific 
factor, such as fat soluble A, which is likely to lead to 
defects in the growth of the teeth as in that of any 
other organ or tissue. ■ 

The calcification of the teeth begins, as already noted, 
at the fifth month of intra-uterine life, and a healthy 
and generous dietary should be prescribed for the 
mother. As a rule by this time the tendency to nausea 
and morning sickness has passed away. I do not agree 
that no alteration need be made in the dietary during 
pregnancy. Extra milk is of great advantage to the 
mother and to the growing child, and fruits, especially 
oranges and apples, are useful additions to the dietary. 
If the best results are to be obtained these are necessary 
adjuncts to the ordinary meals of meat once a day 
varied by fish and egg dishes. The extra milk may, 
with advantage, be kept up during the period of 
lactation. By the end of the ninth month the per- 
manent dentition is already far on its way to being 
weU and efficiently laid down. 

Scurvy is a condition which has for all practical 
purposes been abolished from this country, largely due 
to the universal use of the potato. Probably the 
majority’ of practitioners in this country have never 
seen a case of adult scurvy. There is, however, one 
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small, but important, exception, and that is in the 
disease Imown as infautile scurvy, or Barlow’s disease. 
This is a comparatively rare condition which occurs 
usually in infants belonging to the better class when 
the child is rigidly kept to one form of artificial food. 
It is the only example of a disease in this country 
definitely known to be due to the absence of a specific 
food factor or vitamin, and is due to the absence of 
the antiscorbutic vitamin. In this disease, while there 
is some swelling and tenderness of the gums, with 
small haemorrhages, the condition does not, as a rule, 
proceed to the loss of teeth and alveolar necrosis, as in 
the old classic adult cases. 

When artificial feeding is carried on the addition of 
fresh juice to the diet, such as orange juice or grape 
juice, and, later, tomato or potato, should never be 
omitted. 

For the preservation of the primary teeth and the 
continued development of healthy teeth in the child 
beyond the period of lactation, a wholesome mixed 
dietary is again essential. The teeth are meant for 
hard wear, and it is necessary that their varied func- 
tions should be utilized. The mere mechanical act of 
mastication tends to promote healthy growth, and to 
preserve sound teeth. The food, therefore, should not 
be too soft. Pulpy foods, too, are apt to cling to 
the teeth, especially round the necks, allowing fer- 
mentation and the formation of acids which tend to 
attack the enamel, and to prepare the way for caries. 
Especially is this the case where the enamel is thin, or 
rough and pitted. The healthy instinct of the child 
to eat apples and oranges at the end of a meal should 
be encouraged, for not only do they constitute a whole- 
some food, but they cleanse the teeth most efficiently. 
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Late and Early Carcinoma 
of the Breast. 

By sir G. LENTHAL CHEATLE, K.C.B., O.V.O., r.R.O.S. 

Sv/rgeon and Lecturer on Surgery, King’s CoUege Hospital ; Member 
of Board, Boyal Naval Medical Service; late Surgeon Bear~ 
Admiral, Boyal Naxy, etc. 

Part I. 

I N this article I do not propose to discuss the 
treatment of fibro-adenomata, sarcoma, or dermoid 
cysts of the breast, or what are at present usually 
regarded as infective processes, such as staphylococcal 
and other acute infections, or tuberculosis, syphilis, 
and other chronic infective processes. My description 
of treatment depends upon its relation to clinical signs 
exhibited by abnormal breasts. Hence a preliminary 
account of the essential signs and symptoms to which 
rrferenoe will be made is of the utmost importance. 

First, the position of the patient whose breasts are 
under examination. A pillow should be placed behind 
the central part of the back, between the shoulders, so 
that the front of the chest is thrown forward and the 
breasts thoroughly exposed for examination. The head 
is comfortably supported, so that the neck is not curved 
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backwards. The elbows lie on the couch in a perfectly 
easy position, so that there is no tension on the pectoralis 
major muscles and fascias, thus allowing complete 
examination of the axillary and sub-pectoral regions. 
Both breasts and the axillae should be examined. 
The whole inspection and palpation should be directed 
towards the following states in which the breast, or 
breasts, might be involved : 

1. A lump. 

2. Localized lumpiness. 

3. Generalized lumpiness. 

4. Dischajcge of serum from the nipple. 

6. Discharge of blood from the nipple. 

6. The state of the skin covering the nipple and 
breast, i.e. whether ulcerated or retracted. The skin 
and nipple may be retracted in tliree different ways : 

i. The subjacent tumour may be in direct contact 

with these structures, lea^g to their fixation. 

ii. The ligamenta suspensoria of Sir Astley Cooper 

may contain carcinoma j as these ligaments 
connect the breast with the skin their 
implication will cause puckering of the latter. 

iii. A carcinoma that affects the deepest parts 

of the breast may soon become attached 
to the subjacent fascia that covers the 
pectoralis major and fix the breast to that 
structure. The result will be an indirect 
pull upon the nipple and skin covering the 
breast. 

The rare state of tuberculosis of the breast may 
induce puckering of the skin and retraction of the 
nipple by means of any of these three methods. 

7. The state of the lymphatic glands in axilla and 
supra-olavioular regions. 

8. State of abdomen, i.e. size of liver or ovaries, 
asritee. 

9. Coristifeational state, i.e. emaciation, anaemia. 
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And the surgeon is to ask himself ; How is he going 
to treat the state presented to him ? 

CLINICAL STATES — THEIB SYMPTOMS, SIGNS, AND 
TREATMENT. 

Class I, — ^A. The patient, about fifty years old, is 
feeble, emaciated, ansemic, and the face has an expression 
of suffering and anxiety; she presents all the appearances 
of a patient suffering from the last stages of carcinoma. 
On examination one of three types of tumour may be 
found in the breast. It may contain a large tumour, the 
size of a small orange, with evenly defined edges, and may 
slip about beneath the skin with no adherence to it. 
If the tumour is solid, the nipple may be drawn towards 
its direction, or gentle traction may drag the nipple in its 
direction. A history of discharge of blood from the 
nipple may be elicited, or blood may be apparent on 
the surface of the nipple. On the other hand, this large 
tumour may have ulcerated; the ulcer readily bleeds, 
the edges of the ulcer are abrupt and undermined by 
hard defined growth of the tumour that has not yet 
ulcerated at that part. This tumour is commonly adult 
carcinoma. 

B. The tumour may be a small one, so small that 
its presence is detectable at that point from which 
radiate grooves of puckered skin. At this point a small 
ulcer may be present, the base and edges of which are 
abrupt and hard. The nipple is extremely retracted, and 
the whole breast may be atrophied. On the other hand, 
the breast may be large, and the position of the tumour 
may be indicated by one deep groove or pucker. The 
nipple need not be retracted unless the tumour is 
near it. There is no discharge of blood. This type of 
tumour begins in the terminal parts of the ducts and 
arabai, and is not a pure duct carcinoma. 

C. The whole breast may be puckered and its 
surface wavy and irregular, and yet no definite lump 
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can be detected. The curious thing about this type of 
advanced malignant disease is that its signs are limited 
to what would appear to be the shape of a normal breast. 
The nipple is fixed and retracted, there is no ulceration, 
and the breast is adherent to the fascia covering the 
underlying pectoraJis major. The state is compara- 
tively rare, and in the four cases in which I have seen it, 
it has passed through the hands of others with that 
meaningless diagnosis, “chronic mastitis.” Microscopi- 
cal appearances of these breasts show one of two states : 

(а) The whole normal breast structure has dis- 
appeared and its place is taken by masses of epithelial 
cells that are separated from each other by strands of 
fibrous tissue that vary in thickness. 

(б) Normal areas of breast may be observed, and 
dispersed among its , connective tissue can be seen 
carcinoma cells, and here and there terminal parts of 
ducts and acini that are more or less completely filled 
by epithehai cells which show nuclear hyperchromatosis, 
mitosis and irregularity of shape, 

A, B, and C are three distinct types of carcinoma of the 
breast. On examining their lymphatic systems, lym- 
phatic glands along the lower border of the pectoralis 
major, in the axillse, and in the supra-olavicular regions 
are found to be enlarged, hard and discrete, or confluent. 
In the supra-clavicular regions they may be causing 
venous obstruction of the terminal half of the external 
jugular vein. They can be felt under the sterno-ola vioular 
attachments of the sterno-mastoid muscle. Venous 
and lymphatic obstruction caused by thdr presence may 
induce cedema of the whole upper limb. In oases of 
slighter oedema it is noticeable in the skin covering 
the inner aspect of the arm along the triceps muscle. 

Pain, which is localized and referred, is severe, 
extensive, and often so distressing as to becorUe 
e^s^uisite on the sli^test and gentlest detachment of 
oovCTing an ulcer. In the chest, the pain 
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may be induced by pleuritic involvement of tbe growth 
where it is more marked at the apex of the lung. 
X-ray pictures may show shadows beside the aorta 
and the roots of the lungs and even in the lungs them- 
selves, particularly at the apex. The abdomen may be 
painless and yet the liver may be felt to be enlarged. 
On a vaginal examination enlargement of the ovaries 
may be detected, secondary deposits being present in 
these organs. There is also ascites. 

TreatmerU : — Patients in these states are in the last 
phases of life, and it would seem cruel and useless to 
suggest any surgical interference. There are only two 
chances of recovery. One is that the patient may be 
one of those rare cases among thousands in which the 
disease spontaneously disappears. The other is that at 
any moment there may be discovered a cure for carci- 
noma. Even in the latter circumstance the disease may 
have so destroyed vital organsthat its curemay no longer 
be able to save the patient’s life. The question arises : 
Can.a surgeon do anything to ameliorate the deplorable 
state of his patient ? Where ulceration exists, and 
cutaneous nodules of the surrounding skin are manifest, 
it would be quite futile to suggest removing any part 
of the disease. Unirritating antiseptic treatment of the 
ulcer is the only local treatment that can improve local 
sepsis and haemorrhage. Iodoform and iodoform and 
bismuth gauzes are of the utmost value. "Where there 
is no ulceration and no obvious affection of the sur- 
rounding skin, removal of the tumour-containing breast 
may save the patient from the inevitable ulceration. The 
improvement in the knowledge of deep X-ray therapy 
and the intravenous injection of drugs or anti-bodies 
may some day grant hope of amelioration. 

In the classes exemplified in A, B, and C, I have 
described three types of disease. I want here to emphasize 
the fact that in many instances items therein may be 
modified in every direction, e.g. the tumoum, ulcers, 
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and secondary deposits may be larger or smaller in 
the variety of patients the surgeon must encounter. 

Class II. — ^This type of clinical state exhibits any of 
the local changes I have described in subsections A, B, 
and C above, but the patients, in their general states, 
are quite different. They often look perfectly well; 
there is no extension of disease to the supra-clavicular 
glands; they do not appear to be suffering from any 
visceral complication, yet in this type the l3nnphatic 
glands in the axilla on the affected side are enlarged, 
terete, hard, and obviously contain secondary de- 
posits of carcinoma. These patients are, as a rule, in 
a hopeless state so far as cure by operative measures 
is concerned, and yet with due precautions, which I 
will mention later, their lives may be prolonged for 
years by operative measures. The majority of them 
die within the first five years after operation, but 
instances are known in the practices of many surgeons 
and physicians where life has been prolonged for 
varying periods, even up to thirty-one years, at 
the end of which latent carcinoma with some degree 
of suddenness renews fatal activity. 

TreatmeM : — The treatment of these patients is to 
remove as extensively as possible the breast and its 
lymphatic distributions. The precautions in removing 
these, and, indeed, all carcinoma of the breast to which I 
allude, are mainly directed towards preventing trans- 
plantations of carcinomatous cells. First of all, pure 
carbolic acid or the actual cautery should be applied 
to an ulcerating surface. This particular precaution 
possesses the additional advantage of preventing septic 
infection of the subsequent wound. Secondly, there 
should be no pressure exerted on the breasts before 
removal for fear of squeezing out carcinoma cells into 
parte that previously were free from them. Lastly , should 
ihis danger have occurred in spite of the precau- 
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tion, the wound should be thoroughly soaked in a 
1/500 solution of perchloride of mercury. All isolated 
cells wiU be killed by this solution. After some ex- 
perience in this matter I have come to the definite 
conclusion that so-called recurrences in the areas of 
operation have become much rarer in my practice. 
Other surgeons employ the actual cautery in removing 
such breasts, with the same object in view. 

Class ni. — ^A. Patients agedfrom about forty onwards 
with a single, well-defined solid tumour in the breast 
over which the skin puckers, on which alone the diagnosis 
of carcinoma may be assumed to be correct in the vast 
majority of instances ; yet in this class there are no 
lymphatic glands in the axilla to be detected either 
microscopically or macroscopically. There may be 
a discharge of serum from the nipple of these 
patients. Where the skin puckers early in carcinoma 
of the breast, the disease has begun in the terminal 
parts of the ducts and acini. 

B. There is another type of disease of carcinoma 
of the breast where, as a rule, the tumour is larger 
than the one just described, in which there is no 
puckering of the slmi over it, and it slips about freely 
underneath the skin. There may be a discharge of 
blood or serum from the nipple. The tumour is rounded 
and can be, as a rule, definitely diagnosed as not being 
a fibro-adenoma by the fact that the latter tumour 
would be lobulated. This round, solid carcinoma 
that does not pucker the skin is one of purely duct 
origin. 

Treatment : — Some surgeons regard these clinical 
signs as doubtful, on the grotmd that lymphatic 
glands are not affected. Hence they remove the tumour 
for microscopical examination. I have no doubt that 
this is a dangerous proceeding, and gives rise to wide- 
spread diffusion of the disease if carcinoma is present. I 
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have no hesitation in performing the complete operation 
for the removal of the breast and all its lymphatic distri- 
butions on the clinical signs I have described in this class. 

Progriosis : — From a valuable and recent survey of 
this matter circulated by the Ministry of Health, the 
fact seems to be emerging that to this class belongs a 
large percentage of cures. It must be particularly borne 
in naind that patients suffering from carcinoma of the 
breast, whose axillary and lymphatic glands are appar- 
ently the only other parts implicated, are in as bad a 
state, so far as the hope of cure is concerned, as those 
patients in whom widespread secondary deposits are 
clinically obvious. At this point I would like to describe 
the microscopical discoveries that were made in six con- 
secutive patients upon whom I operated on the following 
plan. I made a preliminary incision over the axillary 
vein and cut through the sternal attachment of the 
pectoralis major to reach the fat and lymphatic vessels 
and glands which surround that vein as it passes over 
the first rib. The fat, lymphatic vessels and glands were 
removed and microscopically examined by Dr. d’Este 
Emery. Having removed these structures, I proceeded 
to perform the complete operation. The result of micro- 
scopic examination in one of these patients was that no 
carcinoma could be found in any lymphatic gland in 
the axilla, but carcinoma was discovered in the lym- 
phatic vessels surrounding the axillary vein as it 
crossed the first rib. Hence this patient was suffering 
from an inoperable carcinoma of the breast so far as 
cure was concerned. Therefore, even in patients whose 
axillary lymphatic glands are not macrosoopically nor 
microscopically affected^ the prognosis of a possible 
oure should be very guardedly given. 

In the next issue of The PBACTmoNEE I propose 
to discuss the management and treatment of other 
clinical manifi^tations of the breast that are so com- 
monly associated with carcinoma in its earlier stages. 
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Wilde, Reader in Mental Philosophy in the University of Oxford, 
Psychotherapist and Lecturer in Psychotherapy, King’s CcMege 
Hospital, London, Past President of the Medical Section, British 
Psychological Society. 

I N considering the question of the early treatment 
of mental disease, we may start with the assertion 
(of the truth of which there is very little doubt) that 
all mental disease is also physical. In aU mental disease 
there is physical disturbance, however slight, going on 
somewhere or other in the organism, and in the treat- 
ment of such disease it is obviously necessary as far as 
possible to deal with that physical disturbance directly. 
Experience shows that a great deal of mental disturb- 
ance which may become relatively permanent follows 
upon infections in different parts of the body, with 
toxic absorption and consequent deterioration of 
nervous activity through chemical injury. Again, 
disturbance of the activity of the endocrine glands, 
such as the thyroid, etc., has a pronounced reaction on 
the functions of the nervous system, and so upon the 
mind. Indeed, these two general physical causes of 
mental illness or derangement are sometimes related, 
in that infection and toxic absorption seem to 
react primarily upon the thyroid gland, and through it 
influence the nervous system, and so the mind. It is 
obvious, therefore, that in the treatment of mental 
disease, due care should be taken to make an adequate 
physical exammation and to deal with the physical 
infection, from carious teeth, septic tonsils, chronic 
constipation, indigestion, subacute appendicitis, and 
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other forms of physical illness, to look for evidence of 
endocrine disturbances, and to give appropriate treat- 
ment in the form of thyroid and other gland extracts, 
etc. Also, still considering the purely physical side 
of mental disease, we have to bear in mind the possi- 
bility of fatigue and physical exhaustion being factors 
in the mental trouble, and we should deal with them on 
the physical side by prescribing physical rest. We need 
not emphasize these factors, because the whole force of 
medical tradition is likely to ensure that they will not 
be overlooked. Even at the present day there is little 
danger of the physical factor in mental disease being 
underestimated. The danger is on the other side — that 
medical men may be too ready to trust entirely to 
physical methods of treatment and neglect another 
avenue of approach, namely, the psychological. 

At the beginning, one distinction is of fimda- 
mental importance, that between so-called functional 
and organic or structural nervous disease. Mental 
disturbance is a disturbance of the nervous system, and 
that may be due to (so-called) merely functional 
disturbance or to organic and structural change. When 
we say that a disease is functional we really mean that 
it shows itself only in the disturbance of function, that 
the correction of this disturbance of function can be 
brought about by psychological means, and that this 
will neutralize or cure the slight structural change that 
must be present. On the other hand, in so-called 
organic or structural nervous illness correction of 
function is inadequate to produce correction of 
structure. 

It is usually said that mental disease often involves 
a purdy fimctional disturbance of the nervous system, 
with the assumption that there is no structural change. 
The disease is a purely mental one, and because of that 
can be corrected by mental means. The difficulty of 
such a view is that it is impossible to conceive a dis- 
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turbance of function without some disturbance or other 
of structure. But nevertheless there is a great difference 
from the practical standpoint between so-called 
functional and so-called organic or structural nervous 
diseases. One set is amenable to mental treatment, 
the other is not. The reason of this is that in so-called 
functional nervous disease the disturbance of function 
can be corrected by special means of a psychological 
nature, and this correction of function will bring about 
a correction of whatever slight structural defect was 
present. On the other hand, in organic or structural 
disease, correction of structure cannot be produced, 
because an attempt at correcting function has no 
influence on the structural alteration. 

I, myself, think of it in the following way. In a 
so-called functional disease such as hysteria, which 
comes especially in this category, the structural change 
is a kind of reversible proems, whereas the structural 
change in organic nervous disease is an irreversible 
physical, chemical, and biological process. Hysterical 
patients have the defects of their qualities, and the 
qualities of their defects — ^they are open to good 
suggestion and to bad suggestion, to pathogenic and 
therapeutic suggestion. One means a disturbance of 
equihbrium in the direction of degeneration, the other 
a more or less adequate restoration of that equilibrium. 
There is then this great distinction of the functional 
and structural which is a helpful indication as to the 
kind of treatment to be used, if we can first decide 
whether the disease is predominantly functional. If 
so it is specially amenable to psychological treatment, 
because psychological treatment has the effect of 
Altering function and behaviour. 

The different forms of mental illness have different 
mental causes, and call for different mental methods of 
treatment. In hj'steria, suggestion treatment, either 
with or without hypnosis, may be a quick and satis- 
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factory method of improving the patient’s mental 
condition, and enabling him to achieve greater powers of 
mental synthesis for himself, and a higher level of 
general mental energy. In such pronounced forms as 
spontaneous or natural somnambulism, hysterical fits, 
and hysterical amnesias, the patient is invariably found 
to be easily hypnotizable, and under the skilful use of 
hypnotism (which is, of course, artificial somnambulism) 
the natural somnambulism is destroyed, rather unex- 
pectedly perhaps. It might be expected that the 
production of somnambulism artificially would only 
intensify the somnambulistic tendency already present, 
but this need not necessarily be so. The person who 
walks in his sleep is easily h3pno1azed, and under 
hypnosis one may put him through the experience 
again, and after appropriate suggestion he wakes up 
remembering the circumstances in which he walked in 
his sleep, with the result that the subsidiary tendency 
in his mind has become reassociated with his main 
consciousness, and falls under its sway once more. In 
such patients, after one or two treatments, the somnam- 
bulism may be completely cured. In hysterical fits the 
patient is readily hypnotized, and under hypnosis a fit 
can be artificially provoked, and the psychological 
concomitants of the fit can be discovered. It can be 
ascertained what shock in his past life, or what set of 
incidents, have caused the fit, and been repeated in this 
automatic way again and again. The emotional 
tendency is worked off and reassociated with the main 
consciousness or the main personal self , and once again 
falls under its sway and the patient is cured. In 
amnesias, or loss of memory for definite stretches of 
past experience, containing incidents that had been 
disturbing to the patient, and had been in conflict with 
his main personality, one may recall such memories 
under hypnosis, and reassociate the mind. The con- 
sequent reint^ation of personality means a higher 
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level of mental activity, and is a protection against 
further lapses of this nature. This method of hypnotic 
suggestion may thus be used not only to clear up the 
symptoms but to diminish the hysterical tendency, 
which is at the base of the symptoms. 

There are alternative methods of dealing with 
hysteria. One is to analyse the patient’s mind in much 
greater detail, without the use of hypnotism or sug- 
gestion, and this is the better method. It may often be 
very lengthy, and in some cases it is more convenient 
to combine the two methods — clearing up the s3rmptoms 
by hypnotic suggestion, making certain discoveries of 
past events through hypnotic analysis, and by further 
general analysis working over the mind to diminish the 
patient’s morbid susceptibilities and to reintegrate him 
and produce a more normal outlook and attitude 
toward life. 

In the general case of psychasthenia hypnotizability 
is conspicuous by its absence. These patients are not 
hypnotizable, in the sense of bang capable of falling 
into the state of artinoial somnambulism. They sufier 
from a general feeling of incompleteness which needs 
help on the conscious level by encouragement, mental 
training, and rest, both mental and physical, to enable 
them to increase their general fund of mental energy, 
and to raise the level of psychological tension. A 
general re-education may be needful, whereby they are 
dissuaded from continually butting their heads against 
a blank wall of impossibility as regards their obs^on 
or compulsion. 

But here again, the more thoroughgoing method is 
the method of analysis, to discover the past and 
present psychological causes of the patient’s illness. 
This method of analysis is capable of difierent degrees 
of thoroughness. In its simplest form it is a general 
psychological investigation of his past life and present 
difficulties. The analysis is of the nature of arm-chair 
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conversation, in whieli the patient talks out his life, 
and one intervenes from time to time with questions 
and suggestions to help his own interpretation of his 
past, and one guides him where he seems to fail to 
appreciate the real significance of some incident or 
other in his past, or the extent to which his own 
reaction at the time was madequate and unsatisfactory. 
One also encourages him to scrutinize closely his 
present mental situation, his troubles and difficulties, 
his ambitions, hopes and fears, and to submit them to 
detailed analysis, and relate them to earlier memories 
and mental tendencies. Furthermore, one may help 
hiTTi to build up a general philosophy of life, m relation 
to his own individual case, usiag the Socratic method 
rather than that of dogmatic instruction. This general 
psychological analysis, which I have called aufognosis, 
may not require many hours’ treatment, but the 
patient gains immensely therefrom. The symptoms 
become more mtelli^ble to him, and it may then be 
found that the more automatic part of the symptoms 
may be diminished by formal suggestion treatment in 
the subwaking state. The patient is asked to lie on a 
couch, with voluntary muscles relaxed, and to concen- 
trate on sleep, avoidiog effort while doing so. The 
physician then makes suggestions in a firm tone of 
voice, suggestions of a general nature as regards the 
patient’s health, and of a special nature as regards the 
various symptoms from which he is suffering, on the 
basis of what has been discovered in the preceding 
psyohologioal analysis. 

A more thoroughgoing form of analysis is the now 
well-known method of psycho-analysis, which as a 
method is intimately associated with the theory of 
psycho-analysis developed by Prof essor Freud, according 
to which all these nervous sjur^toms are to be explained 
in terms of disturbance in the development and manifes- 
tation of the sex instinct, taken in the widest sense of the 
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term. This theory we can leave aside for the present. 
We may not discover sufficient evidence to constrain us 
to accept the theory in its entirety. Although we do find 
in certain cases that sex factors of a more or less general 
nature play a pronounced part in the causation of 
mental illness, we must admit that in many cases the 
sex instinct may seem to be little, if at all, disturbed, 
and the patient’s difficulties may arise more directly 
from disturbance in other instinctive tendencies in the 
course of life, especially in the mstinet of self-assertion, 
and the instinot of self-preservation and escape. 
These instinctive tendencies with their appropriate 
emotions may, in various ways, have given the patient 
great difficulty in the past, and the actual experience 
of the patient’s life in relation to these instincts may 
involve maladaptation which the patient has subse- 
quently attempted to correct by other reactions. So 
that we may find that what is apparent in the conscious 
mind of the patient is sometimes almost the exact 
opposite of what is discovered by deep analysis among 
the more primitive tendencies and earlier memories. 

There are other general methods of treatment in the 
early stages of mental disease which should be men- 
tioned. There is the method of isolation, whether 
partial or complete, the plan of segregation in a special 
hospital, or the mere separation from relatives for the 
purpose of diTninisbing the strain of social life upon the 
patient’s mind. Social life involves its own special 
demand and strain upon mental activity. Adaptations 
to society are of great complexity, and seem to take up 
a great deal of mental energy, sometimes more mental 
energy than the patient can afford, and in this case 
it is important to dimmish the expenditure of mental 
energy at once by removing him from his social mUim 
and giving him a rest. Treatment in mental hospitals 
has its advantages as well as its disadvantages. Its 
disadvantages are that it may unduly emphasize the 
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patient’s illness and give him as companions people 
themselves ill, and that through imitation of these 
others he may find it more difficult to get better. All 
these objections sound more serious in theory than they 
are found to be in practice. Among the advantages 
are the well-regulated life and the greatly reduced 
demands on the patient, so that he is enabled to store 
up reserves of mental energy in an atmosphere of cure, 
knowing that other patients have received great 
benefit. 

Personally, I find there is a very large number of 
patients who are able to continue their work while 
receiving treatment, who do not need to go into hospital, 
to whom continuation of work is really a help, not only 
financially but therapeutically, and under th^e con- 
ditions are able to afford a much more lengthy course of 
treatment, and benefit accordingly. The ideal method 
is the deep analytic method, but unfortunately it is 
impossible in every case. A mental home is needed 
when the patient is too troublesome in his own home 
and may be a danger to himself and others. In cases of 
excitability and of great depression a home is essential. 

Besides these more specific mental methods of treat- 
ment there are certain physical methods, which may be 
classed as psyehotherapeutical methods, since they are 
devised for their mental effect upon the patient. One 
such method is that of isolation already mentioned. 
Dejerine has appMed this method to the treatment of 
hysterical patients. In Ms clinic isolation was often 
made as complete as possible. A curtain was drawn 
roimd the patient’s bed, and he was allowed to see no 
one but the doctor. Another subsidiary method of 
treatment is, that during the first fortnight of this 
isolation treatment the patient is put upon a milk diet. 

The rest cure has its antithesis in a work cure advo- 
cate by some doctors, but the work cure is obviously 
only applicable in special cases, and where the work is 
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congenial and does not make too large demands upon 
the patient’s energy it should be very effective. Pottery 
painting, mat weaving, chair-making, carpentry, metal 
work, etc., have been found very helpful to certain 
types of patients. Simple mental exercises are also 
helpful. 

Massage and relaxation exercises are sometimes 
important, and still more important are active exercBes, 
such as riding, golf, tennis, and other games of skill, 
which can be a great help in getting patients back to 
the normal. There are some lethargic patients who 
win not make any effort, and suffer from not develop- 
ing sufficient energy, and in these cases stimulation 
is needed in one form or another. Cases on the verge 
of severe depr^ion, where the tendency is to sit still 
and do nothing, are sometimes greatly helped if they 
take up riding, a stimulant that can raise the psycho- 
logical tetision sufficiently to take them out of 
themselves. 

It is quite obvious that these diverse methods, many 
of which seem to be contrary in their results, should be 
recommended with discretion. Different methods are 
applicable to different oases, and to the same case in 
different stages of illness. The practical thing in psycho- 
therapy is, to a great extent, skill in the choice of means. 
Where akjll can be specially shown is in the careful 
choice of means for the same patient at different times. 
This is not a matter of routine, it cannot be described 
satisfactorily in a set of written instructions, but it is 
gradually acquired by the physician in the course of 
practice. 
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Some Views of an Artist 
upon the Profession of 
Medicine. 

By HENRY TONKS, F.R.C.S. 

Slade Professor of Fine Art,' London University. 

I WOKE up in 1914, like Rip Van Winkle after his 
long sleep, to j&nd myself back in a life I had left 
twenty-five years before. At first I wandered 
about in fear lest I should be expected to do work I 
had either forgotten or never known, and it was only 
the extreme consideration of my newly-found brethren 
in medicine that succeeded in giving me courage. After 
I had become somewhat calmer I began to look about 
me and to observe how the new medicine was related to 
the old, and the results of my observation are now noted 
down in The Pbaotitioner for what they are worth. 

There are many older men than I am in the profes- 
sion, but few probably who have separated themselves 
from its practice for so long a time. I began my 
medical studies in 1879, going straight from a public 
school to a county hospital as a pupil, a course unknown 
at the present day, so that I immediately began prac- 
tising medicine in some form, either by visiting the 
wards, helping among the patients, attending the 
casualties in the surgery (which was also the operating- 
room), or pulling out teeth — the first one, unhappily 
for the patient, was the wrong one. I remained as a 
pupil for more than eighteen mentis, and I am sure 
that that time was medioaJly as valuable as any that 
after, as I was at once brought in contact with 
the Hvliig human mde of my work. Perhaps it was from 
, eaxhest iinprE^ons beiiig so ^^isentially practical 
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tliat I felt a certain disappointment on re-entering the 
profession, which I did by going to a great hospital 
to see if I conld pick up a few scraps to help me to be 
of some use in the war. 

It seemed to me that men were relying less upon 
themselyes and more upon information they obtained 
from someone else by means of machines or processes 
away from the patient, thereby infecting the student 
with the idea that disease and injury were not to be 
discovered by the gifts of sight, touch, and hearing, 
but rather by the use of elaborate machines and analyses. 
In fact, in medicine, as in every other walk of life, man 
was coming under the wheels of the machine -and 
neglecting to cultivate his own sensibility. 

As an artist this was to me a painful discovery, but 
of no general' interest if the whole change was to the 
advantage of the patient. Beyond a doubt the dis- 
covery of the X-rays, the much greater use of the 
bacteriological and chemical laboratory and the micro- 
scope are all to the advantage of the patient, but does 
not the student thereby get led away from properly 
developing his own faculties ? 

Medicine never has been and never will be a pure 
science; it is much nearer an art than a science. The 
facts of science can be transmitted, whereas art can 
only transmit its results; its ways of producing its 
results are individual, often unknown to the producer, 
unknown in the sense that he cannot explain them, 
but which are the very essence of his proceedings. 
Artiste work by using the results of long-stored-up 
memories, brought out as if by magic at the right 
moment, and this is what is known as imagination. 

In my young days in medicine the machines were 
few, so we had to rely on our eyes, our hands, and our 
hearing to solve most of our problems, and by doing 
this day in and day out we acquired an extreme skill in 
diagnosis without even moving from the bedside. Now, 
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the first visit of the doctor is merely preliminary 
to cahing ;in specialists from every quarter before he 
can express any opinion, and this very wish to be 
thorough may lead him to miss a disease which an old 
phsTsician would have seen staring him in the face. 

Side by side with the study of man in disease must 
go the study of man in ease, and it is just here that the 
doctor might learn something from the practical artist. 
Bo« 3 the medical student learn as much about man as 
he might ? Does he really know his anatomy ? What 
anatomist has ever known his muscles as Michel* 
angelo knew them ? We are possessed with the study 
of the corpse. What is less like a living being than those 
emaciated half-dried-up things known as subjects ? 
We must always have them by us for reference and 
examination, but still more should the student have 
before him the living model. We learn our anatomy, 
OT did at least, by a series of dissections, which must of 
necessity give an almost two-dimensional view of the 
body, and I remember that it was only some time after 
actually demonstrating anatomy that something of 
the real underetanding of the solidity of the body came 
to me, when I had a better opportunity of exploring 
the sort of “no man’s land” between the various dis- 
sections. Of course, all the facts are stated in the books, 
but a real grasp of things is seldom got out of books. 
Unquestionably without the aid of a sculptor the 
eminent surgeons and dentists engaged in repairing 
the mangled faces of the war would not have made the 
progress they did; they were always willing to acknow- 
ledge and to put into practice his suggestions. He, 
much more than a doctor, had been obliged to under- 
stand the relation of things from many different points 
of view, and thereby had obtained a better sense of 
solidity. Is the medical student made to understand 
the movemeate of the body I — ^perhai^ the very first 
lesson he should have, which could be given with enough 
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anatomy thrown in to make any ignorant but intelli- 
gent person understand them in a general way in three- 
quarters of an hour. 

A grasp of the movements of the human body is the 
gate to the study of man. By his movements in the 
absence of speech, or with it, he expresses his emotions. 
The most ordinary pose of even a professional model 
seems to me to be related to some mood, and unless 
an artist has an understanding of this relation he will 
never be able to depict human beings properly, or under- 
stand them. By understanding the movements of 
the human body a student comes to see the importance 
of the curves of the spine, and be brought to a sense 
of its beauty, and, perhaps, be made to wonder at our 
skin in preserving the upright position upon so small 
a pedestal. 

I do not remember, when I began the study of 
anatomy, anybody speakiug of the beauty of the human 
body. Perhaps my teachers had not noticed it. We 
had, when I was a student, something caEed surface 
anatomy — ^not a happy term, but it always seemed a 
kind of afterthought. I should like the hving model 
always to be near the dissecting-room, so that every- 
thing that was discovered in the subject could be at 
once related to a properly-formed man and considered 
from difierent points of view, with the changes brought 
about by movement. 

I believe, then, that "anatomy might’’^be made part 
of the knowledge of a doctor, not something which he 
can never rely upon, and which is apt to leave him in 
a most embarrassing manner. The visual memory is 
the more usual memory ; indeed, it is essential for an 
anatomist, and the very fact of seeing something first 
in the dissection, and then immediately related to the 
model, will imprint it upon his mind in an enduring 
manner. B^de its value in actual anatomy the student 
would gain much from constantly having heforejiim 
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specimens of the healthy body. It would remind him 
of the importance of the preservation of health, which 
must be the ultimate end of medicine, and which en- 
lightened men in and out of the profession are calHng 
for more and more. The slight changes which take 
place in the movements and general aspect of a man 
at the beginning of disease have already been made 
the subject of inquiry, and to discover them we must 
be very famihar with the perfectly sound human body. 

It would be no bad thing if an artist were part of the 
staff of every hospital ; apart from his use as a recorder 
of all sorts of disease, far superior to the photographer 
from his power of eliminating the unessential, his 
powers of observation and his personality might be 
used in other ways. Without being able or even wishing 
to formulate exactly how, I feel that the comments 
of a man whose whole life is spent in the very closest 
observation possible might act as a stimulus to both 
doctors and students, and remind them of the human 
side of their profession. In all kinds of plastic surgery 
he is undoubtedly necessary, and not without his value 
in the treatment of fracture. My experience of artists 
has taught me that the good ones are not dreamers, 
but essentially practical, inventive, and full of resource. 

The whole trend of education at the present time is 
towards substituting the school for the workshop. It 
is the outcome of our belief in examinations and their 
rewards in diplomas and degrees. No examination, 
even in my time, was a true test of the knowledge of 
the man, and as a means of finding the better men it 
was ridiculous. Even the nurse to-day must have her 
college and pass examinations in anatomy, physiology, 
and other learning. The good nurse, like the good 
artist or the good doctor, is good because she has a 
vocation, and no diploma wiU add to her value, I 
have discovered that there is even a diploma in swim- 
nung, so that instructors of swimming can be produced 
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who understand the theory of swimming, and I feel sure 
that soon jockeys will be obliged to pass an examination 
in comparative anatomy. 

We have all felt in the medical profession the weight 
lifted from our minds when we had done with examina- 
tions, and could seriously begin to learn our profession, 
whereas, with no examinations ahead, a student could 
be really learning it from the begimiing. The good 
men are soon found out by the staff and their fellow 
students. Let doctors fight against instead of encourag- 
ing the dragooning of society by the machine, whether 
it takes the form of an attempt to standardize the 
human mind by multiplying examinations, or by 
encouraging the belief that any kind of instrument is 
going to take the place of human experience and human 
powers of observation. Science he must call to his aid, 
but it must be a tool in his hand and not a machine 
whirling Mm along faster than Ms judgment. Science 
itself is now telling us that we are naturally far more 
instinctive than logical ; very well, let us make the best 
use of our qualities. We are men, not gods or machines, 
so that to cure the ills of man we must develop oxir 
Mghest man qualities, and in helping the young, who 
will finally take our places, we must give them no false 
impressions, but must make it clear to them at the start 
that all that they finally produce comes from their 
own tending of the seed which God planted in them. 
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Cardiospasm, or Achalasia 
of the (Esophagus. 

By r. HOLT DIGGLE, E.R.CB, 

Ho%. Surgeon in Charge of Ear and Throat Department, Ancoats 
Hospital, Manchester; Assistant Hon. Surgeon, Mamhester Ear 

Hospital. 

\ CJHAIiASIA is a term applied by Hturst to an 
/~\ interesting and puzzling condition of the 
^ oesophagus which has recently received much 
attention. It is characterized by an obstruction, 
duadng life, situated at the lower end of the oeso- 
phagus, with h 3 rpertrophy of the oesophageal wall 
above, but without any apparent cause as seen aiter 
death. 

It was first described by Haunay in 1833, who re- 
garded it as an idiopathic dilatation of the oesophagus, 
since no organic lesion could be found. Slikulicz, in 1882, 
considered that the obstruction was due to simple 
spasm at the cardiac orifice, and hence the name 
“Cardiospasm” was, and still is, applied to the 
affection. As, however, the condition may exist for 
years, and no hypertrophy of the cardiac sphincter 
develop, it would appear that the condition is not due 
to spasm. Further, since spasm of the pylorus in 
infants will, in a few weeks, produce marked hyper- 
trophy of the pyloric sphincter, it is reasonable to 
prmume that a spasm at the oardia, existing for years, 
should produce a similar h^ertrophy. 

Morell Mackenzie^ considered that it was due to 
“diminished contractile power or general weakn^s of 
the oesophageal musculature,” but this does not 
explain the consistent hypertrophy of the oesophageal 
waU above the obstruction. The absence of any 
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hypertrophy of the cardiac sphincter, together with 
the presence of hypertrophy of the muscular coat of 
the (esophagus, led RoUeston® to suggest that the 
dilatation of the oesophagus might be due to “ a failure 
in the co-ordinating mechanism by which the cardiac 
sphincter is relaxed during swallowing,” and he 
suggested that “paralysis or continual inhibition of the 
longitudinal muscular fibres of the oesophagus would 
allow dilatation of the tube to occur, and at the same 
time, by interfering with the opening of the cardiac 
sphincter, would induce hypertrophy of the circular 
muscular coat,” 

Later, Hurst, working independently, came to 
the same conclusions, and considered that the obstruc- 
tion was not due to spasm, but to a “want of 
relaxation” of the sphincter as the normal peristaltic 
wave travelled down the oesophagus. The absence of 
any hypertrophy of the cardiac sphincter, either 
during life or after death, together with the fact that 
a mercury-filled tube often readily passes through the 
obstruction into the stomach, and can easily be 
withdrawn without any sensation of its being 
gripped, are the reasons upon which Hurat bases 
his theory. Other observers, however, are not in 
agreement. 

Brown Kelly® maintains that definite spasm at the 
lower end, with hypertrophy of the cardiac sphincter, 
has been seen after death, and that all the endoscopic 
appearances are in favour of spasm. He considers 
“that this spasm is predisposed to by a state of 
irritability of the muscle fibres, or of the nerves 
mechanically controlling them in the wall of the 
oesophagus above the hiatus.” Certainly the appear- 
ance of the lower end of the oesophagus by endoscopic 
examination is very like that of spasm. As the end 
of the oesophagoscope approaches the hiatal opening 
(opening through the diaphragm) there is seen to be a 
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puckering together of the orifice, which increases as the 
oesophagoscope is passed onwards. When the end of 
the cesophagoscope comes against the hiatal orifice, 
quite definite resistance is frequently encountered, but 
usually, after pressure has been kept up for a few 
seconds, the tube will gradually slide into the stomach. 
In some cases, however, the tube will not enter the 
stomach. This was so in thecase of a patient, aged thirty- 
five years, whose symptoms had existed for four years. 
I was unable to enter the stomach even after exerting as 
much pressure as I thought wise. It would seem, 
therefore, that there are varying degrees of this 
affection at the lower oesophageal opening. In the 
majority the obstruction, whatever it may be, is so 
slight as to be overcome readily by pressure, whereas in 
others this is impossible. 

Any ulceration at the lower end of the dilated 
oesophagus, due to the stagnation of contents, may 
reflexly excite spasm of the lower sphincter, and thus 
considerably increase the resistance to the passage of 
food or the oesophagoscope. There is also one feature 
of pathological and clinical interest — I refer to the 
occasional association of achalasia (or cardiospasm) 
with a gastric or, perhaps more commonly, a duo- 
denal ulcer. I have personal experience of one 
such case, in which sjunptoms of achalasia were 
associated with typical severe duodenal pain. Laparo- 
tomy revealed a duodenal ulcer. TJnfortimately the 
patient could not be traced after the operation, so 
I was unable to ascertain whether the achalasia was 
improved. 

Morley, at a meeting of the Manchester Pathological 
Society, showed a specimen of achalasia, associated with 
a perforated duodenal ulcer. Two points of interest were 
emphasized, first, that the house surgeon had mistaken 
foul vomitus from a dilated oesophagus for that of 
fipal vomiting, and, secondly, that at the autop^ no 
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hypertrophy or other abnormality of the hiatal 
oesophagus could be seen. 

Jefferson, in a private commimioation, informs me 
that he has seen two cases of achalasia associated with 
s3rmptoms of duodenal ulcer. In one the duodenal ulcer 
was discovered, but the other, a recent case of a young 
man of twenty-four years of age, was of special interest. 
Jefferson, believing that he was dealing with a duodenal 
ulceration, explored the abdomen; to his surprise no 
ulcer or scarring was discovered, but there was a very 
definite tight constriction at both the pyloric and 
cardiac orifices. A finger could, with difficulty, be 
invaginated into the abdominal oesophagus, and the 
nodular firm sensation was very suggestive of malig- 
nant disease of the abdominal oesophagus. 

The X-ray appearances, after taking a bismuth 
meal, are characteristic : the marked dilatation of the 
oesophagus above the constriction is obvious, whilst 
the rounded lower end of the shadow cast by the 
bismuth distinguishes the condition from obstruction 
due to malignant disease. It is further noted that the 
shadow ends blindly at the level of the oesophageal 
opening in the diaphragm, and not at the cardiac 
orifice of the stomach. This observation led Chevalier 
Jackson to name the condition “Phrenospasm.” He 
considered that the symptoms and signs were due to 
spasm of the diaphragm. 

Douglas, at the Ancoats Hospital some three years 
ago, in a case of achalasia, blocked the right pluenie 
nerve with alcohol. A complete paralysis of the right 
half of the diaphragm resulted, but with no ameliora- 
tion of the symptoms. Recovery of the diaphragmatic 
movements took place six months later, and the patient 
remained in statu quo. 

Woodbum Morrison informs me that two right and 
two left phrenic nerves have thus been separately 
treated without any definite improvement. I think 
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this goes to shov that neither the diaphragm nor the 
crura of the diaphragm play any part in the pathology. 

SYMPTOMS. 

Achalasia may occur at any age, though it is more 
frequently seen in patients under forty years of age. 
There does not appear to he any predilection for either 
sex. The condition develops gradually -without any 
apparent cause, though one of my cases definitely 
dated the onset of her sjmptoms to a severe attack of 
influenza. Rolleston records a case of achalasia 
developing in a boy after an attack of -whooping-cough. 
At first the symptoms are intermittent. The patient 
frequently describes the obstruction as being in the 
upper part of the epigastrium, though occasionally the 
sensation may be referred to the upper border of the 
sternum. The onset and sequence of the symptoms 
can best he described in the words of an intelligent 
lady, twenty-four years of age, who recently con- 
sulted me : — 

She dated her s 3 niaptoms from an attack of infioenza five years 
previously, and sadd : “At first I thought that I was suffering from 
indigestion. 1 had pain at the pit of the stomach and a choking 
sensation after eating. Vomiting commenced three years ago. 
When the food reaches the lower end of the gullet I feel a choking 
sensation, and occasionally I vomit very forcibly. At times the 
vomit comes through the nose and is ejected far into the room. 
There is no padn at all now, but a feeling as if the stomach is full. 
I am breath!^ for about ten minntes after tr^^ng a meaJ. Z have 
to drink one jont of warm tea at the close of each meal to get the 
food along. It has to be a full pint and must be warm. If I drink 
fluids before eating the food returns immediately. Occasionally 
the food comes back when I am asleep.” 

The above d^cription of symptoms is the same as is 
met with in most cases. There are, however, one or 
two points which perhaps require special emphasis. 
Kist, the relief of symptoms with the imbibition of 
large quanriti^ of water. I have frequently noted 
that warm water will relieve the obstruction, whilst 
cold water inoieases tihe symptoms aaid may produce 
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pain. Further, it must not only be warm, but it must 
be copious. This fact would seem to show that the 
condition is not one of spasm, but a “want of relaxa- 
tion,” and that the added weight of a large volume of 
water causes the hiatal opening to dilate. The second 
feature of the above case is the onset with symptoms 
of ind^estion. Is it possible that in some cases the 
onset of achalasia is due to the incidence of an cBsopha- 
geal peptic ulceration — a rare type of ulcer occurring 
at the lower end of the oesophagus first described, in 
1839, by Albers? Pain in the epigastrium with a 
choking sensation and dysphagia are typical features 
of such an ulceration. 

Not infreq^uently fluids are swallowed more easily 
than solids, and in spite of the apparent shortage of 
food the patient maintains, after an initial loss, a 
standard weight. Often patients will relieve their 
discomfort by voluntarily bringing up the major por- 
tion of the meal. Occasionally the vomiting reflex 
has to be stimulated by tickling the fauces. 

DIAGNOSIS. 

The history of the case and description of the sym- 
ptoms are usually so characteristic that little doubt 
exists. The same symptoms and X-ray findings may, 
however, occasionally be associated with carcinoma 
at the cardiac orifice. The intermittent and variable 
nature of the dysphagia in early cases, and the long 
duration of symptoms in cases not previously diagnosed, 
are strong presumptive evidence in favour of achalasia. 
The age of the patient, in my experience, is not of 
much value, as cases of malignant disease of the eardia 
not xmcommonly occur in young persons. An oesopha- 
goscopio examination usually settle the diagnosis. 

TBEAmBisrr. 

Various devices have been invented for dilating the 
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hiatal opening. Plummer uses a water dilator. It 
consists of a bag, which, having been passed through 
the hiatal opening, is filled with water until the patient 
experiences pain. This dilatation has to be frequently 
repeated, and is, I think, a method Mttle adopted in this 
country. The mercury-filled oesophageal bougie of 
Hurst is frequently employed, and is a useful instru- 
ment. This bougie, by virtue of its own weight, 
readily slips down the oesophagus, and usually passes 
into the stomach. The patient at first swallows it just 
before each meal, but in time the tube may only be 
required once a day, or even once a week. The tube 
is kept in position for a few minutes and then with- 
drawn, and should not project more than an inch into 
the stomach, for fear of setting up gastritis. To pre- 
vent this, the bougie is marked at levels of 16 inches 
and 17 inches from its lower end. As, however, 
occasionally the end of the bougie will not engage in 
the hiatal opening, but curl up in a dilated oesophagus, 
it is important to verify its position by X-ray examina-, 
tion before adopting treatment by this method. The 
ordinary gum-elastic bougie rarely engages m the lower 
end of the oesophagus, and is usuaflly only of service 
in dilating, under vision, a resistant sphincter prior 
to using the mercury tube. The patient should at all 
times eat slowly, with thorough mastication, and the 
value of a copious draught of warm water has already 
been stated. 

Eeferences. 

^ Moxell Mackenzie : “Diseases of the Throat and Nose,” 1884. 

® Houston : Trans. Path, Soe. Land., 1896, 3dvii, p. 37. 

® Brown Kelly: British Medical Journal, ^ptember 9, 1922, p. 472. 
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The Extended Use of the 
Whole Thickness Skin 
Graft. 

By PERCIVAL P. COLE, Ch.B., E.R.C.S., L.D.S.R.O.S. 

Surgeon to the Cancer Hospital, Seamen’s Hospital, Greenwich, and 
Queen Mary’s Hospital for the East End ; hie Hunterian Professor, 
Royal College of Surgeons. 

E xperience has shown that the Wolfe graft 
is capable of steadily increasing application. 
Its superiority to the Thiersch in plastic 
surgery, particularly in exposed parts of the body, is so 
defined as to Justify the expenditure of considerable 
trouble and the exercise of persevering ingenuity in 
endeavours to extend its scope. In situations such 
as the forehead presenting firm resistant surfaces that 
make easy the maintenance of firm steady pressure, the 
Wolfe graft has given consistently good results. In 
other parts of the face raw areas in soft parts constantly 
subjected to slight movement are not so easily dealt 
with. Particularly is this the case in the loose yielding 
tissue in and around the neighbourhood of the lower 
lids, an area prone to be affected by rodent ulcer. 
Many methods have been tried, but they are defective 
in one way or another, either on the score of discomfort, 
lack of elasticity, or difficult access to the area con- 
cerned. To meet the difficulties encountered in the 
excision of rodent ulcer from this part of the face, the 
apparatus figured has been evolved. The broad metal 
forehead piece is lined with Stent’s modelling compound, 
and ensures a large, firm, accurately fitting bearing 
surface. A small piece of soft metal is cut to the shape 
and size of the incised area and bent to the contour of 
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the part. On its upper 
surface a circular depres- 
sion is made with a 
punch designed for the 
purpose. When the graft 
has been sewn into place, 
the under surface is 
covered with a small 
quantity of hot soft Stent 
and gently pressed home 
over the area involved. 
The arms of the appa- 
ratus are then so ar- 
ranged that the little 
knob on the terminal spring arm fits snugly into the 
depression on the upper surface of the little piece of 
metal. In this way light constant pressure is main- 
tained with the least discomfort to the patient, and the 
maxi m um of acc^sibility. The results obtained by 
excising rodent ulcers, and covering immediately the 
raw; area with a Wolfe graft, have shown that the 
method is practically and cosmetically reliable, and that 
recurrence need not be feared in early cases if a 
sufficiently wide margin of apparently healthy tissue 
be included in the excised area. 

A further use to which I 
have successfully put the whole 
thickness skin graft is in the 
case of cicatricial contractions 
producing flexion deformities 
of the fingers. In this type of 
case a good result may con- 
fidently be expected provided 
one or both long flexora are in- 
tact. When the scar tissue has 
been excised and the fingers 
straightened, a raw surface of 
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roughly diamond shape will be left. A graft of the 
required shape and size is cut and sewn accurately in the 
defect. A perforated zinc splint (see figure), shaped for 
the particular case, is filled with soft Stent, gently pressed 
home, trimmed as may be required, and bandaged in 
position. The results obtained have exceeded all 
anticipations, and have resulted, in many cases of 
machinery accident, in the restoration to good use of 
fingers recommended for amputation. The method is 
applicable to congenital conditions, such as webbed 
fingers, acquired deformities such as Dupu3rtren’s 
contracture, and traumatic and septic conditions such 
as may follow accidents, septic infection, and burns. 

A brief account of a recent case will demonstrate the 
utility of the method : 

Nurse D., referred to me in Jul 3 ^, 1925. As the result of severe 
septic infection her right thumb was bound do^m by scar tissue, and 
occupied a flexed and adducted position with the atrophied terminal 
phalange flexed at a right angle. She was Just at the beginning of 
her training, and the disability occasioned was so marked as to 
threaten her career. An X-Ray photograph showed the joints to be 
practically normal. At operation the scar tissue was removed and 
the thumb was eventually reduced to occupy the position of extreme 
abduction and extension. When this was done there existed a 
large, raw, roughly quadrilateralarea extending to the interphalangeal 
joint and straddhng the interosseous space, which had been obliter- 
ated by scar tissue. A Wolfe graft of the size and shape of this raw 
area was cat from the thigh and sewed accurately to the margins 
of the denuded area, covering in the long flexor tendon of the thumb. 
The hand and thumb were bandaged to a splint specially adapted 
and of the nature figured. Progress was more or less uneventful, 
except that a small area of the graft on the palmar suiface sloughed, 
and healing was somewhat delayed. The movements of thumb are 
now good, the interosseous interval has been reconstituted, she can 
wield a tennis-racket, has good apposition, but is hampered in finer 
mowiments by loss of sensation which was present before operation. 
She will certainly be able to continue her training. 
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The Analgesic Effects of 
X-Rays in Cancer and 
Other Painful Disorders. 

By FRANCIS HERNAMAN-JOHNSON, MJ). 
Badidlogist to the French Hospital, London ; Physician in OhargeS-ray 
and Aetino-therapeutic Department, the Croydon General Hospital, etc. 

M uch has been written concerning the power 
of X-rays to control, if not to cure, cancer; 
and in current writings there is manifest a 
certain tendency to put radiotherapy and surgery 
against one another, as though they were rival treat- 
ments. This seems a mistake, for the one is a physio- 
logical, the other a mechanical remedy; and neither 
is likely of itself to prove a wholly adequate weapon. 
The controversy has, however, had the bad effect of 
distracting attention from the relief of pain and dis- 
comfort in cases where it is admitted that no known 
method can hold out any hope even of temporary 
‘cure.” 

The milder Idnds of pain in malignant disease may 
be controlled by aspirin and drugs of an allied nature; 
for the more serious distress there is only morphine. 
Its disadvantages are many — both psychological and 
physical. As to the former, it is difficult to give the 
drug to an intelligent patient without Ms guesang 
what is being administered, and consequently assuming 
that Ms case is hopeless. Some patients object to 
being rendered “dozy,” and others, again, “on prin- 
ciple,” refuse to be “kept under the influence of a 
narcotic.” On the physical side, gastric upset and 
constipation result, and there is the necessity for 
almost daily increase of dose. Add to these drawbacks 
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the fact that in some cases no dose which it is practic- 
able to administer will control the pain, and it is evident 
that morphine, despite its remarkable properties, is 
far from being an ideal analgesic, even in conditions 
where ultimate recovery is not expected. 

On the other hand, judicious X-ray treatment will 
keep the majority of cancer patients practically free 
from pain until at most a few weeks from the end. 
Other symptoms such as haemorrhage and discharge are, 
when present, often mitigated, and the patient, being 
aware of the reputation of rays as agents capable of 
controlling malignant disease for long periods, does not 
look upon advice to imdergo such treatment as merely 
a counsel of despair. Even if it is desired to conceal 
the nature of the malady from him, no difficulty arises, 
as the public is becoming increasingly aware of the 
value of radiation in non-malignant conditions, such as 
idiopathic uterine haemonrhage, bleeding myomata, 
and Graves’ disease. 

The degree of actual control w'hich can be obtained 
by X-rays differs very much in various forms of cancer ; 
their power to mitigate pain is, however, less dependent 
upon the particular nature of a malignant growth. 
For example, there is no class of case in which the 
prognosis is less favomable than in cancer about the 
mouth and throat; yet complete relief from pain may 
be obtained, together with deodorization, even in 
advanced cases. 

Case 1.— Mr. M., aged 56, was sent to me in September, 1924, 
suffering from recurrent cancer of the jaw. There was a three years’ 
history, during which there had been several operations, but he had, 
had no previous X-ray treatment. There were wounds disohaiging 
externally, and ulcerated surfaces within the mouth, the smeU from 
which was most offensive. He was in great pain,^ and weak from 
freq^uent hsemorrhages. X-ray treatment was admimstered on four 
successive days, a modified form of intensive therapy being employed. 
The pain vanished, and hsemorrhage ceased by the end of a week; 
the smell became hardly noticeable. This patient lived another 
seven months, during the first two of which he improved in weight 
and strength. Later, there was increasing discomfort due to 
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salivation and gradual closing of the throat, but he never again 
suffered actual pain — any sign of a return of this being at once 
checked by further X-ray treatment. 

This case was treated by high voltage X-rays, 
because cancer in the region of the jaw and throat 
seems to respond best to a hard radiation. The capa- 
city to relieve pain is not, however, peculiar to X-rays 
of the type produced by modem apparatus, such as 
has come into prominence within the past few years. 

Case 2. — ^In the year 1912 I was asked to see a patient, a Quaker 
lady, who was dying from a painful form of peritoneal cancer. She 
refused, on religious grounds, to be kept under the influence of 
morphia, yet her sufferings were so great that she could not control 
the expression of them, and greatly distressed all those about her. 
She was much too ill to be brought to my rooms for treatment, and 
a portable plant was set up in her bedroom. The quantity of X-rays 
available was very small, but daily doses of about half an hour’s 
duration were given, at first, a three-millimetre aluminium filter being 
interposed. By the end of a week the pain was nearly gone, and from 
that time until her death, a month later, the patient remained 
comfortable. 

The presence of extensive swelling of the arm and 
shoulder is not necessarily any bar to the success of 
X-rays as analgesics. The following case illustrates 
this fact : 

Case 3. — ^Bliss M., a woman about forty years of age, was sent to 
me in Jtily, 1923. She had extensive cancer of both breasts — ^the 
right much retracted and firmly fixed to the ribs. She had been in 
great pain for some weeks, and only when this became unbearable 
did she consult a doctor. As a result of X-ray treatment the growth 
on both sides shrank considerably, and pain ceased. She received 
another course of treatment three months later, and there was a 
further shrinkage. Things went well till February, 1924, when, 
quite suddenly, the right breast, right arm, and right side of the face 
swelled in an alarming manner, and this was accompanied by great 
distress. She came to see me again, and although I saw it was 
impossible to save her life I gave her a heavy X-ray dosage. She 
i^tumed home, and a month later was sinking fast ; but had had no 
return of pain. 

No hard-and-fast rules can be laid down for the 
administration of X-rays for analgesic purposes. The 
small dose two or three times a week usually does well, 
and has the advantage that it cannot, even tem- 
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porarily, lower the patient’s vitality. But concentra- 
tion may succeed where fractional dosage fails; and, 
apart from this, the administration of a course within 
a few days has advantages where patients come from 
a long distance, or are immersed in affairs, as the good 
effects last for two or three months. 

Apart from their effect on pain. X-rays may relieve 
various min o r discomforts associated with malignant 
disease. Although the word “minor” is legitimately 
used in medical descriptions, the complaints so desig- 
nated are often regarded seriously enough by patients 
— who, it should be remembered, frequently do not 
know the real nature of the malady from which they 
are suffering, and, therefore, lack our standards of 
comparison. 

That X-rays are often effective as deodorants I 
have previously mentioned (see Case 1). They may 
also cause the drying up of troublesome discharges, 
which can render miserable the life of a patient, even 
if he has no pain. 

Case 4. — Mr. G. P, had a colostomy done in 1923 for cancer of the 
rectum. He was kept in ignorance of the nature of his disease. 
The operation freed him from pain, and, by means of a daily enema, 
he was enabled to determine the time of evacuation of the bowels. 
He could fish and play golf. The surgical intervention may, there- 
fore, be said to have been very successful — but the patient was 
unhappy. He complained of a blood-stained slimy discharge, which 
persistently oozed both from the lower opening of the colostomy 
wound and from the anus. He consulted a local surgeon, who 
advised him to try X-rays. Unconvinced, he wrote to the surgeon 
in London who had operated on him, and asked his opinion. In 
reply he received a letter urging him not to submit to radiation 
treatment, “which could do him no good, and qmte possibly might 
make him worse.” The patient, therefore, gave up the idea for some 
weeks, but increasing discomfort fiinaUy led him to disregard the 
great man’s advice, and he came up to see me. He was given a 
semi-intensive course lasting a week, at the end of which time the 
discharge was rather less. He then returned to the country. After 
four weeks he wrote to say he was much better. I heard no more 
about him till, six months later, his wife called to see me. Her 
husband, she told me, had recently died, but whether from malignant 
metastases or from heart failure is not certain. She informed me, 
however, that during the last months of Ms life he had been comfort- 
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able in body and contented in mind, the discharge having practically- 
disappeared. 

In considering the use of physical remedies for the 
relief of pain in cancer, one must not lose sight of the 
value of diathermy and synthetic sunlight. Where 
pain following operation for breast cancer — ^with or 
without swollen arm — ^is not relieved by X-rays, 
diathermy should be given a trial. Where there is 
general physical and mental depression, treatment of 
the whole body by a combination of lamps, so arranged 
that the longer rays of the spectrum are present as 
well as the ultra-violet, often of great value. The 
patient improves in health and spirits, and pari passu 
with this improvement the pain usually lessens. Even 
if the lesseniug of pain is not directly accomplished, the 
patient is brought into such a condition that he re- 
sponds to further X-ray treatment, although it may 
previously have been ineffective. 

Just as the use of the above means ought not to be 
forgotten when dealing with painful cancer, so the 
value of X-rays as analgesics should be borne in mind 
in the ease of eertaiu afiSictions where electricity is 
generally the first resort. In obstinate sciatica, in 
neuralgia following herpes, in the girdle pains of tabes, 
in fact, wherever there is persistent pain not dependent 
upon shut-in sepsis. X-rays — ^though not, of course, 
always successful — are worthy of a trial. 

Oaee 5. — A. M., a man of 66, suffered from a severe attack of 
affecting half the face and scalp. After the subsidence of 
the attack, pain of a severe neuralgic type remained, and was 
unrelieved two years later. A doctor, whom he met casually, 
suj^ested X-rays, but his family physician would not hear of this, 
and for some months succeeded in dissuading him. Knally he sought 
other advice, and was sent to me. X-ray treatment banished the 
pain in ^ weeks, and it had not returned a year later. (It should 
be mentioned that “ionization” and high frequency had previously 
been applied without success.) The patient meanwhile had resumed 
the outdoor life which appealed to him, and from which he had been 
barred for nearly three years. 

The reiucta-nce of some pmctitionera to pennit their 
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patients to undergo X-ray treatment is, I think, due 
to a fear, conscious or sub-conscious, that injrmy may 
result. The massive doses of the Erlangen school — 
which never found general acceptance among the 
radiologists of this country — may, indeed, be harmful, 
both locally and constitutionally. X-rays applied 
solely for the relief of pain or discomfort need never 
even approach a dosage which is dangerous. The 
remarkable effect of very small doses — an effect which 
is in essence neither depressing nor stimulating, but 
regulating — ^is well seen in ductless gland disorders, 
notably in exophthalmic goitre ; and it is often possible 
with amounts equally small to control the pain of cancer. 
Such treatment may be continued for months with the 
production of nothing worse than slight temporary 
browning of the skin. It is, however, usually prefer- 
able to employ somewhat larger doses for a few weeks 
at a time. Doubtless there is still some element of 
danger even in a modified form of intensive therapy; 
but, if small doses have failed, it is justifiable to 
use it when a palliative effect alone is aimed at. It 
may relieve the pain, despite the failure of minor 
measures, and, in some cases, apparently hopeless, may 
even cause general improvement for a time. 

In concluding this brief account of the pain-relieving 
properties of X-rays, I should like to point out that 
they share these properties with other forms of radia- 
tion. Radiant heat and ultra-violet light are both 
powerful analgesics. The relief of pain by heat is so 
well known a phenomenon that it is accepted as a 
matter of course, and excites neither incredulity nor 
wonder. It is generally “ explained ” by stating that 
the benefit is due to dilatation of surface capillaries. 
X-rays also produce capillary dilatation, though not of 
an obvious type. In neither instance is the explana- 
tion adequate, nor is the clinical result either more or 
less mysterious in the one case than in the other. 
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The Treatment of Spleno- 
meduUary Leukaemia by 
Deep X-Ray Therapy 
(Erlangen Method). 

By JOHN GRAaE, M.B., P.R.I’.P.S. 

Senior Assistant Physician, Western Infirmary, Glasgow. 

T he treatment of leukaemia has always been 
a matter of difficulty, as, though various 
remedies have been stated to give satis- 
factory results, the improvement in the condition of the 
patient would appear to coincide with the remissions, 
which are often a common feature of the disease. It is, 
however, generally recognized that marked improve- 
ment takes place after X-ray treatment, and this form 
of treatment, either alone, or with arsenic, is now 
generally adopted. With the introduction of deep 
X-ray therapy, it occurred to me that it might be used 
with advantage in the treatment of splenomedullary 
leukaemia, and after consultation with Dr. Riddell, of 
the X-ray department of the Western Infirmary, we 
agreed that a case which was then under my care in the 
infirmary should be treated by this method. The 
following is a report of the case : — 

M. W., female, age 46, was admitted to hospital on Jiily 3, 1922, 
complaining of pain in the abdomen and of great weakness. 

History of present iUness. — ^Two months ago she felt occasional 
pangs of severe pain below the left costal margin. This was 
followed by attaelm of sickness and vomiting. She became 
progressively weaker and lost flash. 

Personal and family history . — She suffered from meades in child- 
hood, and influenza in 1918. She is married, and has three children, 
who are alive and well. There is nothing in her family history to 
sr^gest either syphilis or tubercle. 

820 



THE PRACTITIONER 


Condition on admission , — ^Her general condition is poor, and she 
has evidently lost weight. There is marked pallor. There are no 
subcutaneous hcemorrhages, and there is no enlargement of the 
superficial lymphatic glands. She is edentulous. The mucous 
membrane and tongue show marked pallor. The tonsils are not 
enlarged. The abdomen is protuberant, and on palpation a large, 
hard, smooth, and definitely notched mass is felt occupying the 
whole of the left side of the abdomen from the left costal margin 
to the pelvis, and extending to 1| in. to the right of the middle Kne. 
The liver is not palpable. The pulse rate is 88 per minute. It is 
regular in force and rhythm and of low tension. The area of 
cardiac dullness is slightly enlarged. The heart sounds are pure, 
but of poor quality. There is no abnormality in the respiratory, 
nervous, or geiiito-urinary systems. 

Blood Examimtion, 


Red cells 

- 3,600,000 

Leucocytes - 60,000 per 

cm. 

Haemoglobin - 

48 per cent. 

Colour index - - - 

•6 


Differential Count 



Per cent. 

Per cent. 

Eosinophils - 

6 

Hyaline 

7 

Neutrophils - 

- 65 

Nucleated reds (megalo- 


Basophils 

0-6 

cytes) 

1 

Large lymphocytes 

1 - 12 

Transitional cells « 

5- 

Small „ 

- 12 

Mast cells 

2 


On July 17 she had one 100 per cent, dose of deep X-ray treat- 
ment (Erlangen method) over the spleen, area 15 by 10 cm. Dis- 
tance, 35 cm. ; filter, 5 mm. zinc. There was no rise of temperature 
after the treatment, and she felt no immediate after-effects* The 
improvement which followed was very marked. The sense of 
exhaustion soon disappeared, and from being lethargic she became 
alert and active ; even when the leucocyte count fell to 2,000 she 
felt quite well. The spleen began to dimmish in size almost imme- 
diately, and when she was discharged from hospital on October 3, 
1922, it wiis not palpable below the costal margin. 

Blood Count 


H.B. 


Date. 

R.B.O. 

Leucoo 3 rtes. 

Per cent. 

C.I. 

20. 7.22 

3,700,000 

37,000 

40 

•5 

24. 7.22 

3,100,000 

29,000 

38 

•6 

30. 7.22 

3,790,000 

27,000 

34 

•4 

9. 8.22 

4,125,000 

10,400 

36 

•4 

16. 8.22 

6,066,000 

8,400 

42 

•4 

23. 8.22 

3,488,000 

6,200 

48 

•7 

30. 8.22 

3,500,000 

2,300 

44 

•6 

6. 9.22 

3,710,000 

4,200 

66 

•7 

13. 9.22 

4,900,000 

3,400 

62 

•6 

4.10.22 

4,820.000 

4,400 

64 

•6 
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H.B. 


Date. 

R.B.O. 

Lenenoytes. 

Per cent. 

C.I. 

11.10.22 

5,120,000 

6,500 

05 

•6 

18.10.22 

6,000,000 

6,400 

70 

•5 

10. 3.23 

5,780,000 

25,000 

01 

•8 

13. 4.23 

3,410,000 

25,000 

30 

*4 


She remained well tintil January, 1924, when she noticed that 
she had difficulty in undertaking her household dutiewS. She became 
progressively weaker, and she suffered from breathlessness and 
loss of appetite. In February she had an attack of haematemesis, 
and she noticed that her stools were dark in colour. She had 
severe epistaxis four times during the month. She also suffered 
from vomiting, and she noticed that her spleen had become en- 
larged. When readmitted to hospital on March 19, 1924, the lower 
border of the spleen was If in. above Pouj^art's ligament 



Blood Count and Treatment 

H.B. 


Date. 

R.B.a 

Leucocytes. Per cent. 

0.1. 

19.3.24 

4,310,000 

198,000 

64 

•7 

26.3.24. 

One 75 per cent, dose over spleen area 16 x 

10 cm. 


Distance, 36 cm. 




31.3.24 

3,400,000 

110,000 

68 

•8 

3.4.24 

3,510,000 

96,000 

65 

•9 

14.4.24 

4,700,000 

42,000 

65 

•6 

6.5.24 

. 4,600,000 

24,600 

68 

•7 

12.6.24 

One 80 per cent, dose over spleen (front) 

area 16 x 10 cm. 


One 80 „ „ 

„ „ (back) 

„ 15 x10 cm. 

13.6.24 

4,258,000 

19,200 

70 

•8 

19.5.24 

4,200,000 

9,000 

73 

•8 

3.6.24 

5.360,000 

11,400 

72 

■7 

12.6.24 

4 230,000 

14,500 

75 

•8 

23.6.24 

One 50 per cent, dose over spleen (back) area 15x 10 cm. 

27.6.24 

5,660,000 

35,000 

80 

•7 

30.6.24 

6,500,000 

25,500 

78 

•7 


The improvement in general health was again very maikcd 
dimng her stay in hospital, and she gained 7 Ib. in weight. When 
discharged on June 30, 1924, the spleen was palpable below tlae 
costal margin. After her discharge from hospital she remained 
well until the middle of August when she began to feel weak. She 
had a slight epistaxis, and, later, diarrhma with blood in her stools. 
She noticed that her spleen had become enlarged. 

She was again admitted to hospital on September 4, 1924. Pallor 
was not a marked feature on this occasion. She suffered from 
diarrhoea, which continued for four days after admission, but no 
malaena. The lower border of the spleen was 2 in. above Poupart’s 
ligament. 

Blood Eoramination. 

Bed cells ^ - - 5,200,000 Leucocytes - - 156,000 

Hsemoglobin - 62 per cent. Colour Index - - -6 

Films show numerous whites, myolooytes, neutrophil, basophil. 
md eosinophil leucocytes, and some megaloblasts. 
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SPLENOMEDULLARY LEUKiEMIA 




Bhod Count 

H.B. 


Date. 

R.B.C. 

Iieucoc3rtes. 

Per cent. 

C.I. 

15. 

9.24 

4,280,000 

113,850 

75 

•8 

26. 

9.24 

4,700,000 

83,700 

80 

•8 


6.10.24 One 70 per cent, dose over spleen (front) area 15 X 10 cm. 

Distance, 35 cm. 

One 70 per cent, dose over spleen (back) area 15 X 10 cm. 
Distance, 35 cm. 

9.10.24 2,980,000 37,600 65 1-0 

28.10.24 Discharged, much improved. Patient able to go about 

■without undue fatigue. Leucocjrtes number 11,800. 

Deep X-ray Therapy (0%<i-patient). 

17.11.24 One 60 per cent, dose over right thigh area 15 X 10 cm. 

„ 50 „ „ „ left „ 15x10 cm. 

Leucocyte count, 12,800. 

1.12.24 One 60 per cent, dose over right shin area 16 X 10 cm. 

„ 60 „ „ „ left „ „ 16 x10 cm. 

One 30 percent, doseover right shouiderarea 16 X 10 cm. 
„ 30 „ „ „ left „ „ 15x10 cm. 

Leucocyte count, 13,600. 

13.3.25 Leucocyte count, 30,000. Spleen just palpable under 

costal margin. Patient feels very ■well. 

A few cases of splenomeduUary leukaemia are stated 
to recover, but the large majority of cases run a chronic 
and progressive course, terminating fatally in two to 
three years. The foregoing case is of interest in that it 
is now over three years since she first received treat- 
ment, and with the exception of two relapses she has 
continued in good health and been able to carry on her 
household duties. It is interesting to note that the 
most marked improvement resulted from one 100 per 
cent, dose, and that the first relapse in her condition 
did not occur until two years later. The subsequent 
dosage was decided on as a result of the severe drop 
in the number of leucocytes, which occurred after her 
first treatment. The response to further treatment by 
smaller doses was neither so rapid nor so pronounced, 
while the subsequent increase in the leucocyte count 
took place earlier. 

The resultof treatmentasobserved in thiscasehas been 
much more satisfactory than that obtained by ordinaiy 
X-ray methods, and a single maximum dose is, in my 
opinion, more satisfactory than repeated smaller doses. 
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Local Anaesthesia in 
General Practice. 

By W. QUAERY WOOD, M.D., Ch.M, P.R.C.S 
Assidani Surgeon, Edinburgh Boyal Infirrmi'y. 

T he question of anaesthesia is one ’which 
affects every medical man. It is now fully 
recognized that the efficient administration 
of a general anaesthetic is an art, and requires for its 
performance one who has served a faithful and pro- 
longed apprenticeship. In general practice, especially 
in the more remote parts of the country, it is not 
always easy to find one who is so qualified. Apart 
from the risk to life of unskilled administration, general 
anaesthesia is apt to be followed by considerable dis- 
comfort from sickness, and exposes the patient to the 
dangers of bronchitis and other pulmonary complioa- 
lions, and of delayed poisoning. There are two classes 
of case commonly met with in ordinary practice where 
a general anaesthetic must be regarded as unjxistifiable ; 
the first consists of most minor surgical affections, 
the second of certain abdominal emergencies, which, 
under special conditions, the practitioner may be com- 
pelled to deal with himself. With regard to minor 
surgical operations, there are few of these that caimot 
be performed painlessly and efficiently under local 
anaesthesia, and it becomes the duty of the practitioner 
at least to allow the patient to make his own choice 
after the circumstances have been fully explained to 
him. It is impossible to say that any general anaes- 
thetic is safe ; indeed, the tragedi^ of general anaesthesia 
appear to occur not infrequently where it has been 
given for comparatively trivial conditions. On the 
other hand, it is possible to say that local anaesthesia, 
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administered with reasonable care, is entirely free from 
danger. 

The second group of cases, namely, certain urgent 
abdominal conations, are usually handed over to the 
surgeon, but in distant parts of the country the prac- 
titioner may be compelled to operate on these himself. 
In patients who are dangerously ill — exhausted by pro- 
longed vomiting in intestinal obstruction or enfeebled 
as a result of cardiac, pulmonary, or renal disease — 
the administration of a general ansesthetic will often 
in itself be fatal. These cases can be dealt with in an 
extremely satisfactory way under local anaesthesia: 
an enterostomy can be performed to relieve an obstruc- 
tion, strangulation of a hernia can be relieved, and 
many other life-saving measures can be readily carried 
out without distress to the patient, and without adding 
to the heavy handicap under which he already labours. 

Why is local anesthesia not more frequently em- 
ployed in general practice ? One reason is probably 
the belief that a highly-specialized armamentarium is 
required. Another explanation in some cases is a 
failure to obtain satisfactory anesthesia, either owing 
to some mistake in the method of administration or 
from attempting to use the method in unsuitable 
cases. If the limitations of the method are recognized, 
it can be employed in general practice for a considerable 
variety of conditions, and with great satisfaction to 
both doctor and patient — ^provided that certain rules 
are carefully observed. The apparatus required of 
the simplest character, and involves a very small 
outlay. 

It is well, perhaps, to consider the limitations first. 
The method requires the co-operation of the patient, 
and unless this can be secured, it is a mistake to proceed. 
The patient will feel the initial prick with a fine needle 
and, although this, in reality, produces little or no 
pain, in certain subjects the apprehension which 

325 



THE PRACTITIONER 

akeady exists causes a reaction out of all proportion 
to the injury inflicted. If there should he any further 
pain produced due to some slight failure in technique, 
the result will he most unsatisfactory. If, on the other 
hand, the co-operation of the patient can be obtained, 
the needle-prick is ignored, and the operation proceeds 
smoothly and comfortably. The temperament of the 
surgeon plays an important part in attaining a success- 
ful result, equal, perhaps, to that dependent on the 
psychological condition of the patient. 

Local anaesthesia fails entirely in an inflamed area. 
An attempt to infiltrate such a hypersemic and oedema- 
tous region will increase the tension in the part, and will 
cause intense pain, with the risk of sloughing of the 
tissues injected. The method should never be used in 
aeute sepsis. 

Speaking generally, it may be said that the method 
is unsuitable for intra-abdominal operations. The 
abdominal wall can be anaesthetized perfectly, but 
manipulation of the viscera is liable to cause pain. 
The pain is due, not to the presence of sensory nerves 
in the viscera themselves, but to traction on the highly- 
sensitized parietal peritoneum, through the mesenteric 
or other visceral attachments. If the intra-abdominal 
manipulations can be reduced to a minimum, as in 
gastrostomy or csecostomy, the method can be used 
with success. 

We may consider next the conditions in which local 
anaesthesia is especially indicated, and in which it may 
be easily carried out. Of minor surgical affections in 
which the method is particularly suitable, mention 
may be made of small tumours and cysts, amputations 
of fingers and toes, haemorrhoids, circumcision in the 
adult, hammer-toe, hallux valgus, and skin-grafting, 
though a great many other conditions might be added 
to the list. In the second group of cases mentioned 
above— patients dangerously Hi, and in whom a general 
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anaesthetic is contra-indicated — ^the value of local 
anaesthesia cannot be over-estimated. Intestinal ob- 
struction is one of the most dangerous of emergency 
conditions, and is associated with a very high mortality ; 
if the patient is in a critical state it is much wiser to 
limit the operative procedure to a simple enterostomy 
under local anaesthesia than to attempt any extensive 
exploration. In strangulated hernia the strangulation 
can be relieved, if need be, imder local anaesthesia, and 
the radical cure performed painlessly; resection of the 
bowel can be carried out without great discomfort, 
if care is taken to avoid unnecessary traction on the 
mesentery. The writer has resected over seven feet of 
small intestine mider local anaesthesia in a case of 
strangulated umbilical hernia. Of other operations in 
which the method is satisfactory, one would refer 
especially to acute empyema — ^in which condition the 
limgs are often recovering from a pneumonia, and not 
in a state to withstand the irritation of a general 
anaesthetic — ^tracheotomy, cerebral decompression, and 
suprapubic cystotomy. 

The technique of local anaesthesia is simple, the 
necessary outfit is limited in quantity, easily prepared, 
and very cheap, so that the method is admirably suited 
for use in general practice. The apparatus required 
consists of a syringe, two sizes of needle, novocaine 
tabloids, adrenalin solution, a spirit lamp and stand, 
and a four-ounce measuring glass. An ordinary record 
syringe of 10 o.c. capacity serves admirably. One 
needle should be 1 in. in length and fine ; the other 
should be 3 in. If the larger needle is of stainless steel 
it can be used repeatedly, and does not become clogged. 
The fine needle should only be used once, as it is essen- 
tial that it should be perfectly sharp. Syringe and 
needles can be sterilized by immersion for ten minutes 
in a solution of 1 m 20 carbolic acid. Novocaine is 
decomposed by contact with an alkali, so that it is 
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absolutely essential that no alkaline substance, such as 
lysol, should come into contact with syringe, needles, 
or novocaine solution. Novoeaine tabloids, to make a 
•5 per cent, solution when dissolved in distilled water, 
can be readily obtained. The solution must be boiled 
before use, and for this purpose a suitable glass vessel, 
a small stand, and a spirit lamp are required. Novo- 
caine is not harmed by boiling, and the solution should 
be boiled for at least five minutes. The adrenalin 
chloride solution ( 1 : 1 , 000 ) should then be added in 
the proportion of three or four drops to the ounce of 
novocaine solution, and the solution again brought to 
the boiling-point. Adrenalin is decomposed by boiling 
for any length of time, and it is quite sufficient to treat 
it in this way. Adrenalin forms a valuable addition 
to the anaesthetic solution, since by its vaso-constrictor 
action it delays the absorption of the novocaine and 
prolongs the anaesthesia. 

The injection is nearly always made by the infiltra- 
tion method. In this method the tissues to be operated 
upon are flooded with the anaesthetic solution. The 
secret of success consists in using plenty of the solu- 
tion and infiltrating the field of operation thoroughly. 
In making the first mjection the skin should be pinched 
up between the finger and thumb, and the fine needle 
inserted with a quick thrust. If the needle is sharp 
this prick is almost painless. A wheal is produced by 
injection of the skia, and the needle then pushed on to 
its full length, the fluid being injected as the needle 
advances. Erom this starting point the long needle 
can be introduced into the deeper tissues without pain. 
As wide an area as possible is infiltrated from the one 
puncture. The needle can then be withdrawn and 
introduced at a fresh point, which has already been 
rendered analgesic. Very often the procedure can be 
, planned so that the patient feels only the initial prick. 
It is usually advisable to anaesthetize the skin at the 
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site of each successive puncture by causing the needle 
to enter it from its deep surface in making the preceding 
injection. The periosteum and the parietal peri- 
toneum are highly sensitized, and must be infiltrated 
with special care. In the case of the latter struotmre, 
i£ the operator is not certain that he has reached it 
from the surface, he should make a fresh injection when 
the extra-peritoneal fat has been exposed. 

The regional method of producing local anaesthesia 
has a very limited application in general practice. It 
consists in anaesthetizing the nerves supplying the field 
of operation by mjecting the novocaine solution either 
into, or immediately around, the nerve trunks. It 
can be conveniently applied to operations on the fingers 
or toes. A zone of infiltration carried around the root 
of a finger or on each side of the base of a metatarsal 
will give complete anaesthesia of the digit. By this 
method amputations and the hallux valgus and hammer- 
toe operations are conveniently carried out. The ulnar 
nerve may be injected at the elbow for operations on 
the medial side of the hand, but injection of other large 
nerves should not be attempted in the circumstances 
under discussion. 

It is advisable to wait for five minutes or so in order 
to give the anaesthetic time to produce its full effect. 
Certain details of technique in the operative procedure 
require special mention. It is of the first importance 
that aU manipulations should be carried out as gently 
as possible. It is obvious that the effect of pulling or 
of blunt dfeseetion may extend beyond the anaesthetized 
area, and produce discomfort in the surroimding parts. 
Every care must be employed to secure complete 
haemostasis, since after the constrictiag effect of the 
adrenalin wears off there is a possibility of reactionary 
haemorrhage. Perfect asepsis is, of course, essential, 
although infection does not appear any more liable to 
occur with a local than with a general anaesthetic. 
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Treatment of Asthma. 

M. S^dillot insists, in the treatment of asthma, on the importance 
of the diet : no meat, no eggs, no salt, no wine, no coffee, no 
stimniants, hnt a milk and vegetarian dietary. After four weeks a 
little meat (once a day) and salt may be added to the diet. M. 
SAdiUot does not ad^dse any of the antianaphylaotio methods. 
Except at the asthmatic crisis adrenaline should only be used 
exceptionally. He prescribes iodine (0'60 to 1*80 grams — 10 to 
26 grains — ^per day), and, while fasting, sulphate of soda (5 grams 
—75 grains — the morning) or calomel (0*06 grams — 1 grain). 
The adrenaline may be given at the crisis in hypodermic injection, 
along with the following : 

Heroin 0*002 gram (yV grain). 

Atropine sulphate - - - 0 * 0002 gram ( .4ir grain) . 

Dlstfflod^ater - - - 1 lorn. * 

— {Journal dea Pratidtm, lebruaiy IS, 1926, p. 105.) 

Treatment of Asthma in Ohildren* 

A. H, Eowe comes to the conclusion that many disturba«nces 
of the respiratory tract in childhood and young adult-life are due to 
anaphylactic phenomena (allergy). Asthma occurs frequently during 
th^e years and is often mistaken for bronchitis. Careful testing and 
re-testing with a large number of all classes of the proteins known to 
cause asthma have given positive reactions in 96 per cent, of Dr. 
Rowe’s series of 110 patients. Asthma has been shown to be due to 
animal emanations, food and pollen proteins in a large percentage 
of these cases. Dr. Rowe especially emphasizes tho importance of 
pollen sensitization as a cause of asthma in the first two decades of 
He. Surgical treatment in the nose and throat is contra-indicated 
in asthmatic patients except for the improvement of their general 
health. It is unnecessary to recommend a change of climate to 
control asthma. The treatment is usually complex, as nearly every 
patient has multiple sensitization at the basis of the asthma, and 
requires constant and watchful analysis by the medical practitioner 
as well aa faithful and accurate co-operation by the patient. The 
b^t tmatment for food sensitization is absolute exclusion of the 
offending substance or substances from the dietary. In oases of 
animal emanation sensitization the greatest care must be taken to 
remove all animal substances from the environment of the sus- 
ceptible patient; this is especially necessary when the patient gets 
asthma from the inhalation of house dust. Pollen treatment must be 
with ^tigens made from specific pollens to which the patient is most 
sensitive. M certain patients vaccine treatment was used success- 
fully; and in many asthmatic patients sunlight therapy has given 
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good results, through its increasing the general resistance. — 
(American Journal of Diseases of Children^ January, 1926, p. 51.) 

Treatment of Seasickness. 

P. H. Desnoes notes, as among the suggested causes of seasickness, 
labyrinthine over-stimulation, ‘‘muscle-sense” disturbance, eye- 
strain, peripheral vagus nerve irritation, and psychic stimuli. In 
Dr. Desnoes’s opinion all of these factors play some r51e in the 
causation of seasickness, and according to the individual suscepti- 
bility some factors are undoubtedly more prominent in one case 
than others. Immunity to the effects of a ship’s motion under 
average weather conditions is usually established in a healthy adult 
after three or four days. In regard to treatment, the great majority 
of passengers can avoid seasiclmess by adopting, a week or so before 
sailing, a few rules of hygiene and diet. Abundant sleep must be 
obtained, to place the central nervous system in as good a functioning 
condition as possible. Open-air exercise, riding, and aquatic sports 
are recommended also, ftoper bowel elimination should be achieved 
by exercise and diet, and if necessary by a laxative dose of sodium 
phosphate (2 drachms in 6 ozs. of water), taken one hour before 
breakfast, or phenolphthalein (1 to 2 grains) at night. The important 
objects in dieting are to establish a reduced hydrogen ion concentra- 
tion in the blood, and to store up in the body plenty of buffer 
substances, because of the tendency to acidosis. After a person 
embarks, the diet generally should be restricted in amount ; little 
fluid should be taken at meals. The mind should be kept actively 
engaged. Drugs of the belladonna group, combined with strychnine, 
are strongly recommended by many. Girard advocated the use of 
atropine O' 5 mg. grain) with strychnine sulphate 1 mg. 
Wt gi*9,in), subcutaneously, at the beginning of a voyage, during 
rough weather, or on the advent of a storm. In Dr. Desnoes’s 
experience better results are obtained with scopolamine hydro- 
bromide, in small doses, frequently repeated — 0*13 mg. (tw gi^ahi) 
scopolamine hydrobromide, by mouth, every hour until the patient 
is relieved. A simple and pleasant way of giving this is one tea- 
spoonful every hour of a mixture containing scopolamine hydro- 
bromide 1'3 mg. (jtV grain), spirit of peppermint 0*2 c.cm. (3 
minims), elixir of lactatSi pepsin sufiScient to make 30 c.cm. (1 oz.). 
In oases with much depression, strychnine sulphate 1 mg. grain) 
is added to the mixture. — (Journal of the American Medica 
Association, January 30, 1926, p. 319.) 

Treatment of Leukaemia. 

E. Sergent and R. Mgnot recommend the use of X-rays in the 
treatment of myeloid leukaemia, and give particulars of a number of 
cases successfully treated. Deep X-ray treatment, at successive 
intervals, is apparently the best method to employ. In one case 
cited the general condition of the patient definitely improved after 
two exposures, the spleen becoming reduced in size, and the blood 
regaining the normal appearance. The sternum, ribs, vertebrae, and 
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long bones should be X-rayed as well as the spleen. Large doses of 
radium, applied to the spleen, have also given good results in the 
treatment of myeloid leukaemia, a number of patients who were 
severely ill having lived for several years after radium treatment.— 
(Pam Midical, December 6, 1925, p. 468.) 

A Method of Softening Scar Tissue. 

W. Stoeltzuer has carried out a number of experiments with regard 
to the softening of scar tissue, emp]o 3 dng, among other substances, 
thiosinamine, potassium, choline, and urea. He reports that the 
best results were obtained with a concentrated solution of urea, 
injected under non-adherent scars. It must, however, be used with 
caution, as it caused, in some oases, necrosis when injected under an 
adherent scar . — {Miinchener MecUzinische Woehensclmft^ December 
11, 1925, p. 2133.) 

Treatment of Chronic Nasal Diphtheria, 

A. Abraham points out that so-called ozaena may he in many 
cases chronic nasal diphtheria. He gives particulars of thirteen cases 
which (with one exception diagnosed as chronic rhino-pharyngitis 
sicca) were diagnosed as cases of atrophic rhinitis, but bacteriological 
examination revealed all of them as being chronic nasal diphtheria. 
Of these cases only two were stated to have had diphtheria. The 
cases were all treated by the injection for three days of 4,000 to 
6,000 units of diphtheria anti-toxin, along with twelve to fourteen 
injections of an autogenous vaccine prepared from the nasal dis- 
charge, which contained other organisms as well as the diphtheria 
baciSus. Irrigations of the nose with \ per cent, chloramine solution 
were also carried out . — {Deutsche Medizinische WochenschHff, 
December 18, 1925, p. 2114.) 

Treatment of Bone and Joint Tuberculosis. 

H. Keller notes that the consensus of opinion is that bone 
and joint tuberculosis are caused by a tuberculous focus located 
elsewhere in the body, which only through one cause or another 
finds the vicinity of the joint the most favourable medium for 
invasion and development. X-ray examination of the chest should 
always accompany the X-ray examination of the joints in tuber- 
culous affections of the latter. Therapeutic measures directed 
towards curing the joints alone are only part of the treatment. 
Radiation of the chest should be tried in those cases where enlarged 
lymph nodes in the chest accompany the joint disease, as well* as 
the other therapeutic measures ' which are ordinarily applied in 
oases of tuberetdosis . — {Mediced JouTTutl o/jnd Mecovd (New York), 
February 3, 1926, p. 169.) 
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Reviews of Books. 

TM Booh of Prescriptions. By E. W. LtroAS and H. B. Steveks. 
Eleventh edition. Pp. 382. Loudon : J. and A. CIinrohilL 
10s. 6d. net. 

We are under the impression that the first edition of this most 
useful book was published by John Churchill ^in 1854 and not in 
1856, as stated on the reverse of the title-page of the copy under 
review. In any case, Henrj?’ Beasley’s ‘‘Book of Prescriptions” 
continues an honourable and fertile career under its present editors. 
It is so well kziown to practitioners wherever the English tongue is 
spoken that it requires no description. The new edition is brought 
thoroughly up-to-date, and what was lacking in this respect in the last 
edition is now made good. Insulin and colloidal therapy are dealt 
with in a practical manner; the prescriptions given for the use of 
colloidal drugs are sure to be appreciated. Pains have been taken 
to clearly inchoate all the B.P. and B.P.C. articles and preparations 
which come within the scope of the Dangerous Drugs Act. The work 
of the publishers has been carried out in the admirable manner which 
is customary to them. It is a valuable book for the prescriber’s desk. 

Pathology of Tumours. By Peoeessoe E. H. Kettle. Second 
Edition. Demy 8vo. Pp. 285. London : H. K. Lewis & Co,, 
Ltd, 12s. 6d. net. 

We welcome the second edition of this excellent work. The book 
is thoroughly well thought out, and planned for the teaching and 
instruction of students. It contains clearly and simply stated all the 
broad elements of a subject which is very difficidt to classify, 
especially as our increased knowledge of tumour formation always 
loads to that indistinguishable borderline which lies between innocent 
and malignant tumours. The subject is further complicated by the 
presence of such tumours as the melanoma, endothelioma and 
cyKndroma. The illustrations throughout the work are of a high 
order, aptly chosen to illustrate the subject matter, and amply cover 
the whole range of the subject. It is curious to find in a small book 
on pathology such an excellent summary of the treatment of tumours, 
and to read these four and a half pages would well repay anybody. 
The strictly local nature of the malignant tumour at its commence- 
ment is insisted upon, together with the advantages of really early 
operation before metastases have ocotuTed . The obj eots of operation, 
th6 pros and cons of frozen section examination at the time of 
operation, are dealt with, and with the conclusions drawn we 
cordially agree. There is also a short section given to the experi- 
mental study of cancer, which has become so important and 
extensive as almost to require a specialist of its own to deal with it. 
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Preparations, Inventions, 

Etc. 


ANGIOLYMPHH. 

(London : Messrs. Cheis. Zimmermaim & Oo., Ltd., 9 & 10 St. Mary- 

at-Hill, E.C.3.) 

This preparation, which is for the treatment of tuberculosis, is 
entirely of vegetable origin, free from alkaloids and mineral matter, 
and without preservatives of any kind. It is sterile, stable, and 
non-toxic, and causes no reaction. Its effect is apparently so to 
modify the soil that it becomes untenable to the tubercle bacillus, 
without, however, having any direct effect on the organism. It is 
given by injections into the gluteal musdes. The preparation 
deserves to be given a thorough trial in suitable oases, 

MBDIOATEB SOAPS. 

(London : Vinolia Company, Limited, Lever House, Blackfriars, 

E.C.4.) 

The medicated soaps submitted to us by the Vinolia Company 
comprise the following : “Baby Soap,” in which the lather produced 
is very soft and soothing, due to the special base employed and to 
the addition of petrolatum before milling; “Carbolic Health Soap,” 
a neutral soap containing a definite proportion of phenol; “Coal 
Tar Soap,” a similar soap containing cresylic compounds with 
lanolin ; “Medicated Cream Soap,” containing boric acid, calamine, 
zinc oxide, and lanolin, incorporated with a bland base; “Sulphur 
Skin Soap,” containing a definite proportion of colloidal sulphur. 
Samples of these soaps will be sent to members of the profession on 
application to the manufacturers, mentioning The PsAOimoiri®. 

LABGB WATBE BISCUITS. 

(QIeu^ow and London : Messrs. Macfarlane, Lang & Co., Ltd. 

We have received a box of the “Large Water Biscuits ” manufac- 
tured by this well-taown firm. The biscuits are crisp and of excel- 
lent flavour, and, in addition to their more ordinary uses, may be 
sr^^t^ for the dietary of invalids in whom bread causes flatulent 
dyspepsia. 


THE CONSTANTA TETTSS. 

(liveipool ; Messrs. Alexander & Fowler, 104 and 106 Pembroke 

Place.) 

It is well known that if the hand be placed with tire thumb on the 
mguinsl riig after a hernia has been reduced, with the fingers round 
the pelvis in a line following the positions of a truss spiW, the 
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most difficult heraia Is controlled. The Constanta truss is an 
ingenious mechamoal appliance, intended to act as efficiently as the 
human hand. The band is made of steel covered in soft material, 
and it does not compress tightly, the necessary pressure to hold the 
hernia being given by means of a spring working independently at 
the end of the band, and its position may be altered to give 
pressure on various points of the pad. This truss seems to be 
a distinctly useful appliance which eliminates most of the faults 
of other types. 

A SIMPLE OOTIflT EOR PABAOEKTBSIS mOBACIS. 

(London : Messrs. Allen & Hanburys, Ltd., 48 Wigmore Street, W.L) 

Dr. F. G. Crookshank has devised a simple outfit for paracentesis 
thoracis, which should prove very useful to many practitioners. It 

is a portable out- 
fit, made up of 
a record syringe 
with assorted 
needles, for ex- 
ploratory ptme- 
ture of the chest, 
and is provided 
with an indiarub- 
ber tube and teat 
valve so mounted 
that evacuation, if 
judged necessary, can be performed immediately without with- 
drawing the ne^le and making another puncture with a trocar 
fitted to Sr complicated aspirator. 

NEW PEEPABATIONS. 

(London : Messrs, Parke, Davis & Oo., Beak Street, 

Eegent Street, W.L) 

Bismuth Salirylate Suspension in Ampoules. — ^These ampoules 
each contain 2 grains of bismuth salicylate, suspended in pure olive 
oil, to which is added 10 per cent, of camphor and of creosote, 
which drugs tend to reduce pain or irritation at the site of an 
injection, in the treatment of syphilis by bismuth salts. 

Metagen and Cod Liver Oil Emulsion, — ^Metagen is a physiologically 
tested preparation of the several vitamins of vegetable origin, and 
should b© a valuable auxiliary to ood-bver oil, which does not 
contain all the vitamins. 

Digifortis. — ^This is a physiologically standardized digitalis 
preparation, and, it is stated, every possible precaution has been 
taken to ensure its therapeutic efficiency, as digitalis preparations 
are notoriously liable to deteriorate. The average dose of digifortis 
is 8 miniins, two or three times daily. 

Tablets of Aspirin Compound with Dover Powder , Modified , — ^As 
the formula suggested in 1921 by Sir G. Archdall Reid comes 
within the scope of the Dangerous Drugs Act, these tablets have 
been introduced, containing rather less Dover powder (2 grains), 
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and more aspirin (6 grains), with phenacetin (2| grains), so as to be 
outside the scope of the Act. 

ISAOEN. 

(London : The Hoffmann-La Roche Chemical Works, Ltd., 

7 and 8 Idol Lane, E.C.3.) 

Isacen is a new synthetic, non-toxic purgative — diacetyl- 
dihydroxyphenyl-isatine, and is issued in small phials, each 
containing forty granules of 5 mgm. (1/13 grains) each. A dose of 
2 to 4 granules is generally sufficient to produce stimulation of the 
mucous membrane of the large intestine, and in cases of mild 
constipation, one granule will produce a laxative effect. It is 
unaccompanied by intestinal pain or discomfort. 

“the bottle and glass oootainbr bulletin.’^ 

(London : The United Glass Bottle Manufacturers, Ltd., 40-43 
Norfolk Street, W.C.2.) 

This “Bulletin’’ is a well-produced little publication, with an 
amusing cover in colours by Mr, G, E. Studdy. Among the bottles 
and containers illustrated in it are the U.G.B. medical bottle, the 
method adopted in the manufacture of which would seem to ensure 
extreme accuracy, and the U.G.B. tablet bottle, a type of bottle 
which should make the old-fashioned pill-box out of date, 

SIL-AL. 

(London : Mr. Lionel Cooper, Pharmaceutical Agent, 41 Great 
Tower Street, E.C.3,) 

Sil-Al is the name given to a preparation of aluminium silicate, 
physiologically pure. The specimen sent to us conforms to the 
usual tests, and may be prescribed with confidence where indicated. 
The usual dose is 60 to 90 grains, given in half a tumbler of water, 
before meals. 


TONSIL COMPBESSION FOBCEPS. 

(London : Messrs. John Bell & Croyden, Ltd., incorporating Arnold 
& Sons, 50 Wigmore Street, W.L) 

Dr. C. D. Agassiz has invented an instrument designed primarily 
for use in enucleation of tonsils by the blunt guillotine. The square- 
ended blade is fitted with a small piece of rubber sponge, and a small 
gauze bag made with 
a purse-string thread 
at the neck is slipped 
over the sponge at the 
time of operation, and 
the thread pulled tight. 

The other blade is covered with a piece of rubber tubing. The 
instrument is applied immediately after the enucleation of the 
tonsil— the sponge covered blade to the tonsil bed and the other 
blade behind the angle of the Jaw. A clear field for the removal of 
the second tonsil is then left, and when both are applied, hamorrhage 
is prevented. Two instruments, right and left, are required for each 
operation. In emergency, in case of secondary hssmorrhage^ this 
instrument may also be useful, 
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Late and Early Carcinoma 
of the Breast. 

By sir g. lenthal cheatle, K.C.B., O.V.O., e.r;c.s. 

Surgeon and Lecturer on Surgery, King’s College Hospital ; Member 
of Board, Boycd Naval Medical Service; late Surgeon Rear- 
Admiral, Royal Navy, etc. 

Part 2. 

I N Part 1 (The Peactitioner, April, 1926) I dealt 
with tumours of the breast that were, from their 
clinical signs, obviously carcinomata, even in those 
instances where no lymphatic glands in the axillae 
were affected. This second part deals with the clinical 
signs which do not render a certain diagnosis of car- 
cinoma possible, i.e. the carcinoma process has not 
spread to the same degree. Hence I shall now deal 
clinically with carcinoma of the breast in its earliest 
states. It is in such states that the surgeon has it in 
his power to cure a large proportion of his patients. 
Their diagnosis and treatment require the utmost 
care, consideration, and experience ; and many 
patients pass from the operable stages to the 
inoperable for the want of these acquirements. I 
win make the attempt to indicate those particular 
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clinical signs to which great attention should be 
paid. 

^ Class 1. A woman, about the age of forty years, 
healthy, has her attention called accidentally and with- 
out pain to a lump in her breast. The lump may be ; 

(a) Solid and comparatively hard, in which there is 
no suspicion of elasticity or fluctuation. It is not 
adherent to the skin, nor are there any enlarged glands 
in the axilla. It must be remembered, in estimating 
adherence of a tumour to the skin, that the breast is 
normally attached to the skin by the Hgamenta sus- 
pensoria of Sir Astley Cooper. In the upper and outer 
quadrant of the breast, as it stretches towards the 
axilla, the normal gland is more attached to the skin 
than elsewhere. This hard, rounded, solid tumour slips 
about easily under the skin. On account of its com- 
plete roundness, it is probably aduct carcinoma. There 
is no reason why fibro-adenoma should not be present 
in a woman of this age. In fact, at least 30 per cent, 
of all breasts that contain carcinoma contain a fibro- 
adenoma. What makes the complete roundness of the 
tumour in a woman of this age so important is that it 
makes it possible to diagnose the tumour from a fibro- 
adenoma, which would be lobulated. 

Treatment . — On the whole I should be inclined to 
ad^e complete removal of the breast as for carcinoma, 

‘ the reason being that it is exceedingly dangerous to 
cut into a carcinomatous breast. Malignant epithelial 
cells are thus liberated into tissues into which they had 
not invaded. 

(&) Rounded or lobulated, even adherent to the skm, 
but with the additional sign of being elastic or fluctuat- 
ing. Hence, the observer may be dealing with a cyst 
or a soft fibro-adenoma or a carcinoma not purely of 
duct origin. 

Treatmmt . — ^This type justifies a preHminary investi- 
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gation to determine the diagnosis. In conducting this 
investigation an elliptical skhi incision should be made 
over the tmnour; the external edges of the incision 
should be undercut and the quadrant of the breast in 
which the tumour is growing should be excised, and the 
resulting wound should be at once flooded and soaked 
with a 1 ; 500 solution of perohloride of mercury. The 
wound should be covered over while the tumour is being 
examined. As a rule, a naked eye examination of the 
cut surfaces of a tumour can determine its nature. 
Should there be any doubt, the safest course of 
further examination is to obtain a microscopical 
section of the tumour together with that part of the 
breast in which it was growing. I am not one of those 
who believe in the safety of trusting the evidence of 
a frozen section cut, stained, and examined during 
an operation. Should the disease be determined as 
carcinoma, the complete operation for that disease 
should be performed. 

Class 2. The discharge of blood with no other 
physical signs is spontaneous, and may be increased 
by pressure upon a certain part of the breast, either 
in the region of the ampulla or any other part of the 
gland. It is important to eliminate the possibility of 
trauma as a cause of the discharge. In such an event 
there is a definite history of injury that was foUoved 
by a discharge of blood from the nipple. The discharge 
gradually ceases and disappears at about the end of a 
fortnight. 

Treatment . — ^In the absence of a history of trauma 
the whole breast and axillary and lymphatic glands 
should be excised as for carcinoma. The soundness of 
this advice requires explanation. It is true that a 
papilloma existing in an ampulla may be the only 
cause of haemorrhage, and the only papilloma in the 
breast. On the other hand, when there is a papilloma 
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in an ampulla there are more often than not many 
papillomata existing in the whole course of its duct 
right down to and including a sessile epithelial hyper- 
plasia in many of the acini with which it communicates. 
Although these papillomata and epithelial acinous 
growths may he completely encircled hy normal 
boundaries, I regard this state as being dangerous, 
and I have found totally unsuspected carcinoma upon 
removing these breasts and in cutting whole sections 
of them for microscopical examination. Further, the 
breasts with haemorrhage from the nipple may contain 
carcinoma arising in terminal ducts and adni, 
and in its earlier stages the only sign they evince 
is spontaneous haemorrhage. Supposing the haemo- 
rrhage to be induced only by traumatism, the nipple 
should be kept perfectly clean by washing it with 
boded water, and a sterilized gauze dressing should be 
kept in contact with the nipple during the haemorrhage, 
after which the injury may be assumed to have healed. 
Haemorrhage from the nipple due to this cause is com- 
paratively rare. I have met with three instances, and 
although careful inspection has been kept on these 
breasts they have remained free from further trouble 
for many years. 

Class 3. I regard constant spontaneous discharge of 
only serum from the nipple as dangerous and always 
advise a complete removal of the breast for carcinoma. 
It is not a common sign. I have had five patients 
under my care. 

In the first case I conld find nothing in the breast by palpation. 
I ^vised the woman to keep her nipple clean by washing it with 
bmled water twice a day, and to dress the nipple with sterilized 
gauze. This treatment was adopted for six months, when I lost 
sight of her. When I heard of her again at the end of four years she 
h^ died from carcinoma of this breast. 

The other four breasts contained in the terminal 
parts of a duct, and ite acini, in one portion of 
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the breast, an epithehal h3^erplasia, which I have 
described as being dysgenetio in type, i.e. epithelial 
hyperplasia contained epithelial cells irregular in 
size, with nuclear hyperchromatosis and mitoses. In 
many of the affected ducts there was distinct papillo- 
matous formation. Not one of these four patients had 
carcinomatous breasts, but they contained what I 
have described as being the pre-cancerous state. And 
although this state may, for some reason or other, 
remain latent or may disappear, yet should the process 
of epithelial h37perplasia continue carcinoma is its only 
termination. 

Class 4. Localized lumpiness in one segment of the 
breast with no other physical signs is a state thediagnosis 
of which must be determined at once. Very commonly 
the terminal ducts and acini in one segment of the 
breast contain the dysgenetio epithelial hyperplasia I 
have just described as existing in breasts from which 
there is a discharge of serum 'from the nipple. The 
utmost care and judgment are required in the manage- 
ment of these clinical signs. Should there be the 
slightest suspicion of puckering of the skin, of rapid 
increase of size, I believe it is safer to remove the 
breast as for carcinoma upon the pathological evidence 
to which I have alluded. On the other hand, where 
localized lumpiness is the only sign, a localized 
removal foi- examination increases the danger of 
the patient if the subsequent discovery is made that 
the lumpiness is due to early carcinoma. Should a 
surgeon, from his experience, consider that he is not 
dealing with the dangerous states I have mentioned, 
he would be justified in removing the segment of 
the breast in which the lumpiness occurs, with all 
the precautions I have previously mentioned, and 
subjecting all the parts removed to a complete 
micrcwscopieal investigation. He would thus be 
enabled to advise the patient at to treatment on 
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evidence of which he is certain, rather than on an 
opinion only. 

Class 5. Generalized small solid lumps or nodules in 
one breast or both breasts. It must be borne in mind that 
breasts enlarge and become lumpy at menstrual periods 
and during pregnancy and lactation. In the enlarge- 
ment of the breast fresh acini form, and ducts become 
elongated to meet the requirements of the enlarging 
breasts. When the size of these breasts subsides some 
of the acini certainly atrophy, but the ducts, in order 
to accommodate themselves to the diminution in size 
of the breasts, become convoluted, the convolutions 
giving rise to a generalized solid lumpiness that is 
perfectly normal. Further, it is not at aU uncommon 
for a layer of fat an inch and a half thick to supervene 
between the skin and the nearest part of the underl 3 nng 
gland, and yet thesse adipose breasts may feel lumpy. 
It is impossible to believe that through this thick layer 
of fat glandular elements can be felt. The lumpiness 
here is caused by the isolation of small fat lobules by 
the fibrous tissue that supports them. 

That this oootiis is ■well exemplified by a completely tumecessary 
operation that I performed on a woman who I thought had a very 
dilated ampulla. On exposing the part I found an enormous fat 
lobule isolated by a rather dense layer of fibrous tissue, which 
encircled it except on the surface. The ampulla was not dilated. 

The fact that generalized lumpiness and nodularity 
occurs in perfectly normal breasts must always be borne 
in mind when attempting to form a diagnosis. In aU 
doubtful cases the patient should be examined during 
and midway between her periods. Normal nodular 
breasts become painful only during periods. Should 
pain be persistent and bear no relation to periods, or 
become worse at the periods, there is something patho- 
logical occurring in the breast itself. The simplest cause 
of this condition is a generalized desquamative epithe- 
lial hyperplasia, which is occurring mainly ia the 
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terminal parts of tlie ducts and their acini. The type 
of epithelial cells that have desquamated are as follows : 
they are all badly staining, irregular in shape, and 
desiccated. 

Treatment . — ^The treatment of this state may be one of 
great difficulty and anxiety. I have known the condition 
to be temporarily relieved by supporting the gland, 
carrying the arm in a sling, by the application of hot 
fomentations, and by the exhibition of X-ra3rs, the last 
being a form of treatment which I consider to be not 
altogether safe in the absence of complete knowledge 
concerning the action of these rays, which, in certain 
circumstances, can induce carcinoma. Finally, I have 
known the pain so bad and so constant, and home by 
the patients for from eight to fifteen years, that it has 
induced them to seek relief by demanding the removal 
of the gland. 

There is another type of desquamative epithelial 
hyperplasia that gives rise to lumpiness of breasts; it 
is not so generalized or so pamful, and can exist with- 
out pain. It may be found in breasts after death, 
having given rise to no mammary pain. In this 
state the terminal parts of ducts and acini are also 
affected. The ducts are distended by a collection of 
large colostrum-like looking cells, with small central 
nuclei, and are seen in all stages of formation arising 
from the epithelium lining the ducts. The distension 
may be so great as occasionally to lead to extravasation 
of these cells through an interrupted duet wall into 
parts outside the ducts. Papillomata can be seen 
occasionally as additional complications to this state. 
In the acini the epithelium has changed into long, 
feathery, delicate cells which distend groups of acini. 
These changes in the ducts and acini are the chief 
causes of cystic breasts. The state is so quiet in 
development that it does not commonly induce clinical 
signs of sufficient intensity to atlarapt the notice of the 
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patient. No treatment seems possible until cysts are 
formed and papillomata or other local complications 
have developed. Hence, it is a more serious state than 
the former. The clinical condition of the breast, on 
palpation, reveals intervening parts that are normal, 
thus differing from the completely generalized state I 
have just described. 

Class 6. The state of generalized fluctuating lumps in 
one or both breasts is one of generalized cystic forma- 
tions. Sometimes one large cyst is the only clinical 
evidence of it. The cyst is acinous in origin, and is due to 
the state of the acini above described, and many acini 
have become confluent to give rise to a large cyst. I 
have never examined a breast microscopically which 
contained a large cyst without finding innumerable 
smaller ones which the microscope alone was able to 
reveal, either in the neighbourhood of the large cyst 
or dispersed witMn the breast. 

Treatment . — ^The treatment of cystic breasts is a 
difficult problem, and requires great courage on the 
part of the surgeon to advise what I believe to be 
the safest course to adopt, viz. removal. The amount 
of courage necessary to maintain my position is obvious 
when I say that surgeons of immaculate reputation 
aver with truth that they have never seen malignant 
disease ariring in a cystic breast even after fifteen or 
twenty years of careful observation. All they believe 
that is necessary to be done is to tap the cysts which 
are giving discomfort, and to inject some fluid such as 
pure carbolic to eradicate them. They also feel 
themselv^ competent to say, after examination of the 
fluid and cellular contents and palpation of the sur- 
rounding parts, that no tumour complication exists in 
or around the cyst. I agree that breasts may be siSipijv 
riddled with <^sts the size of a walnut, and yet contafd 
nothing in the least suspicious of any epithelial growth 
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inside, but I have had cystic breasts sent to me for 
microscopical examination of whole sections of them, 
and I have found foci of imdoubted carcinoma 
which necessitated the removal of the glands in the 
axilla after an interval of two or three months — ai 
disastrous state of things. Besides containing car- 
cinoma these breasts have had papillomata in the 
terminal parts of their ducts. Further, I have five 
specimens of whole sections of breasts with large 
cysts which contained carcinoma. Some of these cysts 
had been tapped and treated in the manner I have 
described and reported on as being only cystic. I have 
evidence to show that the carcinoma in these large cysts 
began in the terminal ducts that led into them. The 
epithelium in these terminal ducts had not taken part 
in cystic formation, but was active and capable of 
responding to the effects of irritation to which the 
epithelial cells lining the cysts were so degenerated 
that they were incapable of response. My advice to 
remove all so-called cystic breasts is therefore an 
arguable one, but I feel sure that if the measures I 
advise were adopted, lives would be saved. If a prac- 
titioner were able to save only one patient in the course 
of his life it would be worth the sacrifice of all the 
breasts which contained no carcinoma. Reverting to 
the ordinary cystic breasts, the more I see of them the 
more convinced I am that my advice that they should 
be removed is correct. In considering the treatment of 
cysts, it must be realized that there are small cysts 
containing dysgenetic epithelial hyperplasia and affect- 
ing usually the terminal parts of one duct and its acini 
which are exceedingly dangerous. This state I have 
described under localized lumpiness. 
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Bt CHARLES W. CHAPMAN, M.D., M.R.C.P. 

Comtdting Physician to The National Hospital for Diseases of 
the Heart, London; hie. Physician to tike Farringdon General 
Dispensary, E.C. 

T his article in The Praotitionbe is chiefly 
addressed to those of my junior colleagues who 
have not had the opportunity of post-graduate 
hospital training, or of holding an assistantship after 
qualification. 

A short time after qualifying I met an old and much 
respected practitioner, whose success was in no small 
measure due to the careful attention he paid to his 
patients’ bowels ; indeed, by an alteration of the initial 
letter in his name he was familiarly known as “Dr. 
Purge.” During our conversation he remarked ; “ Look 
here, young man, take my advice— in treating your 
patients always remember to keep the kitchen clean.” 
This advice, though full of wisdom, left the most 
appropriate methods for so doing to be discovered by 
observation and experience. 

One soon found that the human organism was not 
merely an assemblage of standardized parts, but that 
the individuality of each patient was seen, not only in 
physical appearance, but also in the response of the 
internal organs to various foods, exposure to infection, 
effect of drugs, etc. Thus, irregular action of the bowels 
has to be treated in a manner applicable to the indi- 
vidual if the best results are to be obtained. Failure 
to recognize these truths was seen some years ago in a 
controversy on the question of the normal frequency of 
the action of the bowels ; a well-known authority stated 
&at the usual daily action was unnecessary, and that 
insistence upon it had become a fetish; others advised 
two actions daily. The fact is, that the normal in one 
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^person is abnormal in another. In like manner the 
consistence of the excretion varies; in one perfectly 
healthy person it will resemble that of a dog, in others 
that of a cow. 

For the purpose of this article it may be conceded 
that, generally speaking, a copious evacuation of a 
consistency not calling for excessive straining is the 
ideal oiie. The question then is, how is the ideal to be 
reached ? Regular and ef&cient action of the bowels, 
like most good habits, calls for early and persistent 
training from the nursery period to adolescence. With 
children, especially, the common faults are over and too 
frequent feeding whereby the digestive organs do not 
get their proper rest. The old myth, “teething,” is 
still with us, the truth being that teething is a natural 
and painless process provided the stomach is in a 
healthy state. Why do “ teething powders ” reheve the 
sick child ? Simply by getting rid of irritating and 
unwholesome material. How often does one find the 
pain from a carious tooth relieved by a purgative ! 

In older children the temptation is to resist the call 
of nature if it interferes with games or other pleasures. 
If this thwarting of nature is persisted in the first step 
into the habit of dependiag upon aperients has been 
taken. The other salient points to be observed are : — 

(1) Food appropriate to the child’s age and con- 
stitution. The common reply among dispensary 
patients by the mother when asked what food she gives 
the child is: “The same as I has myself.” This 
improper feeding accounts for fully half of children’s 
iU-health; the giving of chocolate or other sweets at 
odd times, especially after being put to bed, is another 
cause of ill-health and carious teeth and bad temper. 

(2) Hurried meals is a fruitful cause of constipation, 
general malnutrition, and, again, bad temper. This- is 
true at all periods of life. I sometimes remind patients 
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tliat Nature has not provided the human species with a 
gizzard. The valuable habit of thorough mastication 
must be begun in the nursery and carried on well into 
adolescenee. Too often a child is reproved by the 
mother or nurse for “always being last” over its meals, 
whereas he ought to be commended for it. This bolting 
of imperfectly masticated food is facilitated by copious 
draughts of fluid during the meal. By strictly limiting 
the amount of fluid taken during meals mastication 
becomes imperative since, unless the bolus is sujBflciently 
softened by saliva, swallowing is impossible. The neces- 
sary amount of fluid can be taken well between meals 
whereby the contents of the bowels have sufficient 
moisture and the requirements of the body met. The 
inclusion of fresh fruit and vegetables in the daily 
menu is important, both for general nutrition, and as 
an aid to intestinal peristalsis. 

(3) The importance of walking exercise at all ages is 
likely to be lost sight of with modem facilities for 
riding. There can, however, be no doubt of the value 
of walking in aiding the portal circulation and intestinal 
peristalsis. 

In adults, especially after middle life, the possibility 
of malignant disease of the bowel being the cause of 
either constipation or diarrhoea should be always borne 
in mind. In the earlier stage of cancer the appearance 
of the patient does not suggest that disease, and it is just 
then that most benefit may be derived by operation. 

I remember seeing in consultation a lady, 54 years 
of age, who had old-standing mitral disease. The 
object of the consultation was to decide whether, in 
the then condition of the patient’s heart, it would be 
safe for her to take a long journey. On inquiring into 
the history and general health — ^a rule which should 
invariably be followed — it transpired that the bowels 
had been loose for some time and that occasionally 
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blood was seen with the motions. I was told these 
symptoms were of no consequence, as the patient had 
piles. Not being satisfied with that explanation a rectal 
examination was made, when advanced cancer of the 
rectum was discovered. Curiously enough, I had a 
similar experience with a male patient a fortnight later. 
Early in my career I was asked to see a lady 76 
years of age for persistent diarrhoea, which had hitherto 
resisted treatment. So frequent were the actions that 
a diaper had to be worn. Rectal examination revealed 
a loaded rectum, the faecal mass being so hard that it 
had to be broken up with the handle of a spoon and re- 
moved piecemeal. When a route for the passage of an 
enema tube had been made warm olive oil was injected 
and the rectum cleared. Laxatives were prescribed and 
the patient made a complete recovery. If these and 
smular mistakes are. to be avoided the golden rule, 
“When in doubt examine the rectum,” must be fol- 
lowed. It should be remembered that both constipation 
and looseness of the bowels may occur in connection 
with cancer of the rectum. 

We have been considermg the usual causes of con- 
stipation, its prevention by early tra-ining, judicious 
feeding, outdoor exercise, and the taking of fluid well 
between meals and only in extreme moderation with 
food. We will now inquire, given an aperient is 
needed, in what form it should be prescribed, always 
bearing in mind our goal — ^the restoration of natural 
action independent of the use of drugs. It k this which 
d^inguishes a skilful doctor from the quack. 

Aperients may roughly be classed as purgatives and 
laxatives. The former act mainly as irritant® by 
stimulating the flow of mucus and increasing peristalsis 
of the bowel, the latter have a somewhat similar but 
more gentle and lasting action, which is favourable to 
the restoration of natural functioning of the bowels. 
The habitual use of strong purgatives is apt to clear 
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away good material along with the useless, to the 
lowering of the general nutrition. The too-efEectual 
action of cathartics by keeping the lower bowel empty, 
and the purging habit formed, the stimulus to reflex 
action is removed. Salines, such as the sulphates of 
sodium and magnesium, though useful at times, are not 
applicable hi cases where masses of scybale are present, 
since they are prone to cause only watery motions while 
the lumps may be left undisturbed. The stronger 
aperients, such as jalap, are often called for in cardiac 
dropsy by virtue of the watery motions they produce. 
Laxatives, on the other hand, are not open to the 
objections just referred to. Fortunately there are many 
such remedies available, alone or in combination with 
others, suitable to most eases, though the selection in 
individual instances will, at times, severely tax the 
medical attendant’s therapeutic acumen. 

The most reliable laxative is senna, alone or ha com- 
bination with tartrate of sodium and carminatives. A 
formula in frequent use at the Royal General Dispensary 
during the present writer’s pupilage there, was conf. 
piper nig. (B.P.), ^ oz., conf. sulphuris, 1 oz., conf, 
sennse to 3 ozs. ; one to two teaspoonfuls to be taken 
each night. Instructions were given that after a copious 
action sufficient to produce but one easy evacuation 
daily was to be taken. Infusion of senna pods is 
efficient and harmless. Cascara, with or without small 
doses of the extracts of nux vomica and belladonna, 
makes a useful pill in obstinate cases. Castor oil and 
petroleum are useful laxatives. 


360 



Congenital Hypertrophic 
Stenosis of the Pylorus. 

By basil hughes, D.S.O., M.A., M.B., B.Ch., B.So., P.R.C.S. 

Honorary Surgeon, Bradford Children's Hospital ; Honorary Assistant 
Surgeon, Bradford Royal Infirmary ; Surgeon, Bradford Municipal 
General Hospital, etc, 

T here is growing evidence to show that this 
condition, at one time considered rare, is of far 
more frequent occurrence than is generally ima- 
gined. Bardsley, as early as 1788, described a case of 
“Schirrus of the Pylorus in an Infant,” and exactly a 
century later Hirschsprung gave us a clearer conception 
of the disease. Of later years it has received more 
liberal attention, especially at the hands of Thomson, 
Still, Cautley, and others. At the outset I would urge 
that the condition is badly named. “Pylorospasm of 
infants” is a term that far better meets the case. 
Pylorospasm of infants may be classified under the 
two following headings : (a) pylorospasm with excessive 
hypertrophy of the pyloric muscle; (b) pylorospasm 
^with moderate or little hypertrophy of the pyloric 
muscle. Between these two headings wiU occur varying 
degrees of hypertrophy, and consequently corresponding 
variations in the symptoms. 

PATHOLOGY. 

In advanced and moderate degrees of hypertrophy, 
the pylorus is seen to be elongated, and enlarged in its 
transverse diameter. It is very hard to the touch, and 
the pyloric canal, in extreme cases, is practically oc- 
cluded. Hypertrophy of the stomach musculature 
is pronounced, and especially that of the “pyloric 
antrum.” Further, hypertrophy in many oases can 
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be observed in the musculature of tbe duodeaum and 
jejunum. 

Histologically, there is muscular hypertrophy, 
especially of the circular muscle, excess of fibrous tissue 
(in extreme eases), and in the vessels of the pylorus 
there is a varying degree of hypertrophic obliteration. 
These pathological phenomena are of significance in 
connection with the etiology of the condition. 

CLINICAL FINDINGS. 

Although fundamentally identical pathologically, yet 
groups (a) and (b) are clinically very different. It may 
be stated at once that the condition occurs almost 
exclusively in boy babies. It practically always occurs 
in the firstborn boy, though this is not a rigid rule, and 
it attacks almost invariably “the bonniest babies that 
one could wish to see.” The most common period of 
onset of symptoms is from the tenth to the seventeenth 
day following birth, though in rare mstanees it may 
culmmate as late as the tenth week. 

A typical case of class (a) is the foUowing : — 

A.T., aged 16 days, a firstborn male child, was up to the tenth day 
a fine hetdthy baby. He weighed 9 lb. at birth. On the tenth day 
he started to vomit his feeds within a minute or two after taking 
tiiem, the feed being shot out in projectile fashion. After this 
would soon be hungry again, and would ravenously devour his nox| 
feed which would be returned as the former one. After the twelftF 
day constipation was practically absolute, and from the tenth da 
ratward a rapid and progressive loss of weight occurred. 

Here, then, we have a train of symptoms which 
should immediately arouse suspicion of this condition; 
a firstborn male baby, strong and healthy at birth, 
exhibiting on the tenth day vomiting of a projectile 
nature, constipation, and a very rapid loss of weight. 

If a feed be given to such a baby, and the epigastrium 
be observed, peristaltic waves can be seen travelling 
from left to right until the feed is vomited back? 
Further palpation just to the right of, and above, the 
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umbilicus will reveal the presence of a hard tumour — 
the elongated and hypertrophied pylorus. 

A typical case of class (b) is the following : — 

N.P., aged 17 days, a firstborn healthy male baby, weighed 8| lb. 
at birth. On the eleventh day he started to vomit part of his feeds, 
and under the impression that the mother’s milk on which he was 
being fed did not agree with him, he was weaned. For 48 hours he 
was fed on diluted cow’s milk which he kept down, but at the end 
of this time vomiting started anew. He was then fed on Benger’s 
food. Nestis’s milk, Allenbury’s food, and a host of others, but each 
was retained for a few hours only, when in turn it was vomited in 
projectile fashion. Loss of weight was gradual, and all of the stools 
consisted of rmdigested food. Visible peristalsis was observed as in 
class (a), but a pyloric tumour was discovered only with difficulty, and 
was certainly not always present (true pylorospasm). 

Here is a dilfferent train of symptoms : vomiting of a 
more irregular kind but projectile, passage of undigested 
food, a more gradual loss of weight, visible epigastric 
peristalsis, and the inconstancy of a pyloric tumour. 

ETIOLOGY. 

What is the etiology of this serious condition ? 
Certain theories have been put forward. John Thomson 
suggests that the pyloric hypertrophy is secondary to 
congenital gastric spasm, while Cautley is of opinion 
that the hypertrophy is primary and due to pyloric 
overgrowth. I think we must go further to seek for a 
more satisfactory explanation. 

In cases grouped under class (a) there can be little 
doubt that the hypertrophy is ante-natal, and to a less 
extent the same must be said of class (b), for it is 
inconceivable that such hypertrophy could occur within 
ten days after birth. Further, those babies take their 
feeds, digest and thrive on them up to the onset of the 
vomiting. It is the additional element of spasm 
(pylorospasm) accompanied with gastrospasm and 
enterospasm on top of already hypertrophied struc- 
tures that initiates the symptoms. This statement is 
substantiated clinically, specially in cases of class (b), 
for patrio lavage prior to leaving a small feed in the 
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stomach, will often allay the spasm, and allow the feed to 
pass on. This treatment has also temporarily succeeded 
in' two cases grouped under class (a). In every instance 
of 'gastric lavage a viscous material has been removed 
from the stomach, but beyond the fact that it is hyper- 
acid, further investigation of it has not been carried out. 
Again, how common a complaint is pylorospasm in 
the adult male, and how rarely is it seen in females. 
Here it is said to be secondary to other causes, notably 
appendicular in origin. There can be little doubt that 
it is influenced by still further factors, notably excesses 
in tobacco, the presence in the stomach of certain 
foodstuffs, imperfect mastication of food, business 
worries, and others, to which the male is more exposed 
than the female, and it is undoubtedly the forerunner of 
duodenal ulcer, which is almost as much a man’s lot as 
pylorospasm is that of a male baby. The old sajing of 
midwiv^, that male babies are more difficult to rear 
than female, bears a big weight of significance. There is 
littledoubtthat the male gastro-intetinal tract is a much 
more irritable structure than that which obtains in the 
female. This would seem to be one of Nature’s mistakes, 
because it is called upon to bear more insults than that 
of the female. It would be interesting to know what 
percentage of duodenal ulcers occurring in the male 
occur in the firstborn. I have searched the hteraturo on 
the subject, but can find nothing relating to this. I think 
it is not going too far to suggest that the ocourronce of 
pylorospasm in the newborn male will find its explana- 
tion in some unbalance of the endocrine system. Some 
riight excess of suprarenal or pituitary activity due to 
lack of inhibition acting over a prolonged period could 
account for the hypertrophy and irritability of the 
intestinal miKculature. The more I acquaint myself 
with this disease the more am I convinced that 
pylorospasm is only part of a general condition of 
irritability affecting the whole of the intestinal tract, 
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DIAGETOSIS. 

Diagnosis should not be difficult, yet so many [of 
these babies are diagnosed as, and treated for, marasmus, 
inanition, etc. In fact, eight cases out of my series of 
46 (that is, nearly 20 per cent.) were diagnosed in the 
medical ward, having been sent into hospital diagnosed 
as “wasting.” 

PEOGNOSIS. 

The prognosis is good provided the following obtain : 
(1) The baby is not below 5 lb. in weight. (2) The 
baby has not been weaned. (3) The treatment can be 
carried out in private. 

(1) If below 5 lb. in weight, acidosis is present to such 
a grave degree that treatment of any kind is difficult 
and almost hopeless. (2) The mother^s milk is essential, 
especially after operative treatment. This is a point the 
importance of which cannot too strongly be urged. (3) It 
is a noteworthy fact, and in accord with the findings 
of others, that the cases treated privately do infinitely 
better than those treated in the wards of a children’s 
hospital. 

TEEATMENT. 

Thisreq[uires the most complete co-operation between 
surgeon and physician ; cases grouped under class (a) are 
primarily surgical, and the operation of choice is un- 
doubtedly Rammstedt’s, for it is simple, quick, and 
involves the minimum of shock. The approach is 
through a one-inch incision made through the right 
rectus muscle, the pylorus is delivered, and its muscu- 
lature divided dovm to the mucous membrane of the 
pyloric canal. The pylorus is then returned, and the 
abdominal wound closed by two or three through- 
and-through sutures of silkworm gut. This simple 
operation requires but a very few minutes for its 
execution. The anaesthetic employed has been a mixture 
of one part chloroform to eight parts ether. 

Eor cases grouped under class (b), provided the loss 
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of weight is not pronounced, it is justifiable to temporize 
and to employ gastric lavage, leaving a small feed in 
the stomach. If the weight remains stationary, and 
specially should it show an increase, however small, 
lavage should be persisted with. If, however, the baby 
is losing weight on this treatment, operation should 
not be delayed. With gastric lavage, small doses of 
belladonna may be exhibited. 

It is after operation that the resources of both 
physician and surgeon are most heavily taxed, and the 
whole problem is the finding of a suitable diet. The 
operation itself is but a very small part of the treatment, 
for it only relieves the pylorospasm ; it does not correct 
the general intestinal irritability already referred to. 
The baby ceases to vomit and takes its feeds greedily, 
but the food is hurried along the intestinal tract and 
a.ppears undigested in the stools, gain in weight too 
often does not occur, diarrhoea ensues, acidosis becomes 
extreme, and the baby dies. 

The above is what is prone to happen in hospital 
cases. It has been suggested that ward infection is 
responsible for the occurrence of the post-operative 
diarrhoea with undigested stools. This may be so, as 
these emaciated babies are no doubt very receptive to 
any ward infection that may be present. Bacterio- 
logical examination of the stools has negatived this 
theory, and I think the explanation lies elsewhere. 

It is a noteworthy fact that in all my cases treated 
in the municipal hospital, where the mother can be 
admitted with the baby and can feed it after operation 
with her own nulk, there has never been a moment’s 
anxiety, while cases treated in the children’s hospital 
when the mother’s nulk has been taken with a breast 
pump at home and brought to the hospital have done 
weU, but not so well as when the mother has been able 
to feed the child direct from the breast. In three cas^ 
we were able to get milk from a wet nurae. All three 
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cases recovered and did well, but they were not so 
satisfactory as those that had their own mother’s milk. 
There is, then, strong presumptive evidence to show 
that the mother’s milk is of paramount importance to 
the baby’s welfare after operation. 

The evidence in this direction is so strong that the 
following rule may be laid down : If a firstborn healthy 
male child starts to vomit its mother’s milk any time 
from the tenth to the seventeenth day after birth, if 
the vomiting be projectile in character and associated 
with visible peristalsis in the epigastrium and the 
detection of a pyloric tumour, do not wean the baby, 
but keep it fed on the mother’s milk at aU costs. 

If the baby has been weaned, then every effort 
should be made to restore the mother’s milk. If this is 
impossible, then the milk of a wet nurse should be 
procured. Failing this, goat’s milk is the next best 
substitute. 

The best temporary food, iE none of the above can be 
obtained, is sherry wine whey sweetened with glucose, 
and with this I have given subcutaneous injections of 
sea- water plasma (50 c.cm.) every third day, and small 
doses of belladonna. After two days’ feeding with 
sherry whey and glucose, very weak citrated Benger’s 
food may be added to the diet, and generally agrees 
well with these patients. After the first week citrated 
cow’s mills well diluted with barley water, and a small 
quantity of virol stirred into every second feed is the 
diet of choice, and a teaspoonful of raw meat juice every 
day is recommended. Dried milk and condensed milk 
are not advised, as the irritable intestinal tract of these 
babies will not tolerate them, and they are passed 
undigested. 

These babies are best nursed in a side ward away 
from the general ward, and the greatest care should be 
devoted to the sterilization of the feeding-bottles. 

If weak Benger’s food and citrated cow’s milk are 
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badly tolerated, then we must again resort to sherry 
whey and glucose, but more gradually introducing tho 
other foods, and in the meantime slightly increase the 
dose of belladonna. 

The greatest patience, perseverance, and care must 
be exercised in the artificial feeding of post-operative 
cases, and the above-mentioned routine has given 
uniformly the best results in my series of cases. 

There is no doubt somethuag in the mother’s milk, 
probably in the nature of a vitamin, that is so essential 
for the welfare of these babies after the pylorospasm 
has been relieved. This vitamin, if such it be, exercises 
a controlling effect on the gastro-intestinal irritability, 
and overcomes the main difficulty in the post-operative 
treatment — ^a difficulty, indeed, that has taxed the 
r^ources of both physician and surgeon to their utmost. 

STTMMAEY OF OASES. 

Bammstedt’s opefotion , — Of 45 consecutive cases, 42 
were males and 3 were females, i.e. 93 per cent, males ; 
43 ocouired from the tenth to the seventeenth day after 
birth; two culminated at the tenth week. The two 
oases culminating at the tenth week were both females, 
and both recovered. Neither was breast-fed, and 
neither showed the degree of gastro-intestinal irritability 
exhibited in the male oases. 

Thirty-two oases recovered (including the three 
females) and thirteen died, showing a recovery of 
70 per cent. Of the 32 recoveries, 21 were breast-fed 
after operation, four received the mother’s milk taken 
off by a pump, three received the milk of a wet nurse, 
and four were fed artificially. Of the 13 deaths, all 
were male babies, and ah. were fed artificially. 

The cases are consecutive, and in no way selected. 
These figures speak for themselves, and will, I hope, 
convince the reader of what has been written in the text. 
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S PEAKING generally, there are two chief types 
of tonsils and adenoids cases : 

(A) Obstructive Type. Those in which the 
symptoms of mechanical obstruction predominate. 

(B) Toxic Type. Those in which the main symptoms 
arise from toxic absorption. 

Ihe ordinary case combines in varying degrees the 
obstructive and toxic elements, but it is useful for 
purposes of discussion to consider the types separately. 
In both there is a history of special susceptibility 
to, and frequent attacks of, chest trouble, and it 
is this fact which has suggested the theory of a selective 
system involvement. 

(A) In the d>strucUve type the causation of the chest 
disturbance seems fairly obvious. The function of the 
nose is to rid the inspired air of dust and organisms, to 
warm it and to add water to it. Air inspired through 
the mouth is less efficiently treated and on reaoMng the 
air-tubes is colder, drier, and more dusty j it tends to 
set up a spasm of the bronchial muscles and less air is 
allowed to enter the lungs. When this obstruction is 
superadded to the already narrowed air-inlet, the chest 
fails to expand properly/^and a chronic bronchial 
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catarrh supervenes. In some of these children the chest 
musculature is surprisingly good, since they are com- 
pelled to develop their muscles of forced respiration, 
and this in the absence of toxic poisoning they are able 
to do. Wills and Warwick^ have made the interesting 
observation that in children with simple septic tonsils 
the muscle-tone is good, but where true hypertrophy of 
the adenoid tissue of the throat is present muscular 
flabbiness is the rule. 

The common forms of chest deformity associated 
with the obstructive type are the pigeon breast and the 
chest, with a marked depression (longitudinal and trans- 
verse) at the lower end of the sternum. In some cases 
the movement effected by the vertebral part of the 
diaphragm is almost sufficient to keep up, without 
respiratory distress, the tidal flow of air. When any 
call is made for additional air, the mechanism responds 
by trying to increase the downward thn®t of the 
diaphragm; the lower ribs are fixed by the lateral ab- 
dominal muscles, and the costal part of the diaphragm 
assists in the movement. If there is any tendency to 
softening of the ribs the transverse diameter of the 
thorax is actually diminished and the result is the 
p^eon breast. In other obstructive cases an attempt 
is made to increase the lifting power of tho costal 
part of the diaphragm ; this is done by pulling in the 
anterior abdominal wall, thus increasing tho steepness of 
the diaphragmatic dome and steadying the central 
tendon. The effort is again a partial failure since it is 
mechanically impossible to draw in through the 
obstructed channels a normal amount of air; the effect, 
however, is seen in the depression of the lower end of 
the sternum, and the broadening of the transverse 
diameter of the lower part of the thorax. A 
cyrtometer tracing of the lower part of the chest is 
almost kidney-shaped. 

Cases of the obstraotiye type usually do very well 
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after operation. The removal of the obstruction, with 
the consequent enlargement of the air-inlet, permits the 
muscles to resume their normal balance, and since the 
muscle-tone is generally good, recovery is rapid. The 
main indication in the after-treatment is to teach the 
children to breathe through their noses. Nose-breathing 
exercises, such as those suggested by Handcock and 
advocated by Hickling^ are useful; their value is 
enhanced, however, if they are followed by the special 
respiratory exercises considered later. 

(B) It is in the toxic type that the most striking 
respiratory alterations are demonstrable, so much so 
that they lead to a stance of the child which is almost 
diagnostic. These children apparently breathe fairly 
easily through the nose with the mouth shut, but when 
they are stripped their defects are very evident. The 
upper part of the chest in front is narrow and flattened 
and looks sunken, an appearance which is contributed 
to by the position of the shoulders, which are drooping 
and rolled forwards so that the scapulae stick out behind ; 
a slight kyphosis may be present. The abdomen is 
prominent and somewhat pendulous, and this is 
associated with some degree of lordosis. Except in 
oases where rickets coexists there is no deformity of the 
bones of the thorax. 

Cameron* has described an extreme form of this 
condition in discussing “Dyspepsia and Malassimilation 
in Children.” His reference relates particularly to “a 
form of dyspepsia in older children consequent upon 
nutritional defect,” and the special interest attaches to 
his statement that “the whole deterioration of health, 
in very many cases, is due to some focus of chronic 
infection, such as imbedded tonsils which are septic.” 

Under the title “The Hypotonic (Flabby) Child,” 
Paterson,^ in a recent paper, has included this type. 
He investigated (for his whole group) the causation in 
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relation to (a) diet, chiefly carbohydrate excess; (6) 
confinement and lack of exercise; (c) toxic absorption; 
and (d) constitutional defect; and found that no one of 
these factors was sufficient to cause the condition. 

The suggestion here advanced is that the additional 
factor req^uired (at least in the tonsils and adenoids 
cases) is the peculiar involvement of the whole respira- 
tory apparatus; the original toxic element is derived 
from the infected lymphoid tissue of the throat; later, 
toxic effects may follow from the faulty respiration. 

The respiratory inefficiency is probably due in part 
to the general muscular weakness, although other 
causes of general debih' ty do not lead to such a marked 
degree of inefficiency. One may notice also that in 
some cases (presumably early cases) the limb muscle 
are fairly good and yet the trunk is quite characteristic. 
The condition is mainly the result of the almost specific 
flabbiness of the two great respiratory antagonists — 
the diaphragm and the abdominal muscles. The laxity 
of the abdominal wall permits a general dropping of the 
abdominal viscera, and this is accompanied by a fall in 
the height of the diaphragmatic dome. The mediasti- 
num is pulled downwards and backwards, and the 
downward slope of the ribs becomes more pronounced. 
The flattening of the dome impairs the mechanical 
efficiency of both parts of the diaphragm by tesening 
the distance through which the central tendon can be 
puUed down and the distance through which the 
circumferenoe can be lifted up. When this mechanical 
disability is combined with a lowered tone of the 
muscles, respiration becomes very inefficient. The defec- 
tive ventilation is particularly liable to affect the apicw, 
posterior borders and hila, which may therefore become 
favourable breeding grounds for bacterial infections. 

It will be evident that in these oases the operation for 
the r^oval of the ori^nal toxic source should be 
suppfemented by post-operative treatment of the 
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muscular disability. In some instances very marked 
benefit results from merely keeping these cMdren in 
bed for a few days ; by thus relieving the strain on the 
abdominal wall the respiratory muscles are able to 
recover some of their tone. Any of the recognized 
courses of physical exercises or drill is beneficial. 
Galbraith ® has insisted on the importance of massage 
and exercises in treating flabby children, and in most of 
the text-books it is mentioned that respiratory exercises 
(not usually described) are useful after tonsils and 
adenoids operations. 

The point I wish to insist on is that the very definite 
(almost specific) implication of the respiratory muscula- 
ture has not been fully recognized. When its clinical 
importance is appreciated then it follows that, combined 
with the general hygiene of the respiratory tract and 
with the general exercises, there should be special 
exercises designed to restore as soon as possible the 
normal position and action of the respiratory apparatus. 
Nose-breathing exercises, such as those of Hickling, 
provide an interesting commentary, since their devisers 
noted the great general improvement in the children in 
spite of the fact that the lymphoid growths were not 
much diminished; the effect of these exercises on the 
general respiratory mechanism contributed very largely 
to their good results. 

In many of the oases it is wise to begin by instructing 
the children how to blow their noses. The scheme of the 
special exercises is as follows ; — 

(1) Exercise the vertebral part of the diaphragm and 
with this combine some exercises for strengthening the 
abdominal muscles; these are done at first with the 
child in the supine position. 

(2) Practise these in the erect posture and then 
proceed to exercise the costal part of the diaphragm. 

(3) Correct the general stance. 

It is almost unnecessary to add that during all these 
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exercises breathing should be carried on through the 
nose, tising at times both nostrils and at other times 
each nostril alternately. There is no need for a pro- 
longed course of the exercises, except in a few difficult 
eases; most of the children readily learn what is 
required of them, and once the faults are corrected the 
normal rhythm is soon established. Regularity in their 
performance and intelligent appreciation of the 
exercises are all important. 

It may be thought that the respiratory element is 
merely one of the minor factors in the vicious circle 
resulting from the lymphoid infection. When one 
remembers the direct but far-reaching effects of 
respiration on the circulatory system and on the 
abdominal viscera, one must realize its great impor- 
tance; clinical observations and the results of 
pc^t-operative treatment confirm the impression that 
it is an outstanding factor in tonsils and adenoids cases. 
If one would diminish the risk of recurrence of the 
adenoid grovrbhs, and lessen the chances of chronic 
nasal and bronchial catarrhs, which one meets with so 
frequently m adults with faulty respiration, the aim in 
treatment of tonsils and adenoids cases should not be 
merely to secure, by operation, efficiently treated air, 
but to ensure by after-treatment that the air is 
efficiently distributed to all the pulmonary alveoli. 
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S OME years ago Ellis, of Montreal, propounded 
a plausible theory to account for the pro- 
duction of pernicious vomiting in pregnancy, 
on the assumption that it was a toxaemia. Both before 
and since, this has been maintained by various observers. 
In the hght of our present knowledge of the role played 
by endocrines in the various animal functions carried 
on throughout life and, in particular, the effects of 
these endocrine substances in so far as they are con- 
cerned in the very reproduction of the species itself, it 
occurred to the writer long since that they formed the 
fundamental basis for the bringing into being of the 
vomiting of pregnancy, pernicious or otherwise (and 
the pernicious is only a question of degree), and that 
any other concomitant conditions, toxaemias, and inde- 
finite states, are merely subsidiary factors. The report 
of a case by Dr. Stanley E. Denyer^ leads one to 
attempt an explanation of the modus operanM in the 
production of the condition under consideration. 

One does not quarrel with the statement of Duncan 
and Harding that glycogen in pernicious vomiting of 
pregnancy is deficient in amount in the maternal liver, 
but one does take issue with the statement that it is 
the basic cause of that syndrome. Why should there 
be a deficiency of glycogen ? The answer to that 
question will give us much more light on this unhappy 
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state. It is a fact that foetal tissue are relatively so 
much more in possession of glycogen than is the case 
in adnltsi that it is strongly suspected that the foetus 
is, to a certain extent, responsible for the deficiency 
of glycogen in the maternal tissues. Glycogen is 
present in fresh skeletal muscle to the extent of one 
per cent.; glucose is present to the extent of 0*01 per 
cent. Glycogen is the precursor of glucose. After a 
meal rich in carbohydrates, glycogen may be present 
in the Hver up to about 12 per cent, of the weight of 
the gland. On the other hand, in foetal muscle it may 
amount to as much as 40 per cent, of the total weight 
of the dried solids. This is a disparity far too great to 
be overlooked ; in other words, it is forty times as much 
in the foetus as in the skeletal muscle, and nearly four 
times as much as in the maternal liver. This needs 
some explanation. 

During pregnancy the function of the endocrines 
must necessarily undergo some modification. It can 
readily be shown that the injection of the secretion of 
the posterior lobe of the pituitary body will produce 
hyperacidity and a marked increase in gastric secretion 
and peristalsis, not to mention its effect upon the 
intestine, uterus, urinary bladder, etc. The pituitary 
gland bears a large responsibility for the digestion of 
food through its gastro-enteric activity, and in nearly 
all' cases of carbohydrate intolerance the pituitary 
^and is involved. 

During starvation glycogen is rapidly used up from 
its storehouse in the liver; exposure to cold has the 
same effect, and during musoidar exercise glycogen is 
also used up. During pregnancy the interstitial 
secretion of the ovary is under the control of the eoq>us 
luteum, which Professor W. B. Dixon has shown has 
practically no influence in stimulating the pituitary 
gtend to activity. If the power of the pituitary to 
contract the uterus were as great during pregnancy as 
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at other times, or were this power not otherwise con- 
trolled, intrauterine gestation would be impossible, as the 
uterus would be automatically emptied. It is probable 
that there is a hormone which, by inhibition or other- 
wise, prevents what pituitrin there may be in the 
blood-stream from exerting its full contracting effect 
on the uterine musculature. This hormone is probably 
that of the mammary body, corpus luteum or placenta, 
acting singly or in concert to offset the enhanced 
activity of the pituitary body consequent on the 
ovarian secretion, which is in excess during the con- 
gestion of pregnancy. As demonstrated by Professor 
W. E. Dixon, the ovarian hormone is the only 
substance which invariably stimulates the pituitary 
body to increased activity. 

Adrenalin acts mainly on plain muscle supplied by 
sympathetic fibres, and gives contraction or relaxation 
as the nerve fibres are motor or inhibitory. Posterior 
pituitary secretion acts directly on the muscle in all 
eases. Both these hormones influence the general 
metabolism, and particularly accelerate the glycogen- 
olysis in the liver. 

Removal of the posterior lobe of the pituitary gland 
in animals results in a greater carbohydrate tolerance ; 
much more carbohydrate food can be taken without 
producing alimentary glycosuria. During pregnancy 
there is a marked increase in the size of both suprarenal 
cortex and pituitary bodies. Competent observers 
have insisted on the fact that the suprarenal cortex 
has some relation to the activity of the sexual glands. 
The increase in the cortex of the suprarenal in preg- 
nancy is a hypertrophy. The operation of castration 
causes marked changes in the adrenal cortex. The 
various phenomena of sexual life are associated with 
histological changes in the adrenals. 

Some observers are of opinion that the intemal 
secretion of the pancreas stabilizes the output of 

367 



THE PRACTITIONER 


glycogen from the liver. H this internal secretion be 
deficient or inhibited the output of sugar is above 
normal. Instead of intensifying the fall produced by 
insulin a simultaneous injection of pituitary extract 
either reduces, abolishes, or replaces by a rise of blood- 
sugar the fall due to insulin.® This shows inter alia 
that there is a relation between the pancreas and the 
posterior pituitary body. 

Carlson and Drennan® have produced an extra- 
ordinary bit of information. They have shown that 
if the pancreas be removed from a pregnant dog near 
term, it is not followed by glycosuria until the pups 
are bom or removed by operation. While not flatly 
refuting the contention that this is due to the presence 
of pancreatic tissue in the pups, which carries on the 
pancreatic function for the mother as well as for them- 
selves, it has not been shown that this may not be due to 
other complementary factors acting in addition to thfe. 
In the absence of the maternal pancreas before the 
islands of Langerhans begin to function in the foetus, 
mother and foetus present hyperglyosemia. After 
development of the islands the mother presents hyper- 
glycsemia, while the foetus is protected.^ It has been 
demonstrated experimentally that the placenta is 
impervious to the transit of adrenalin.® A mai’ked 
increase in the maternal adrenalin content of the blood 
is not followed by any increase m the adrenalin content 
of the foetal blood. What proof can be adduced to 
show that pancreatic hormones can and do perfuse the 
placenta where adrenalin and thyroid do not ? This 
point should be cleared up by the experimenters, for 
the researches of Tanberg show that thyroid secretion 
does not reach the mother from the foetus, the placenta 
being impermeable to it.® 

If it can be shown that the placenta refuses transit 
to the pancreatic hormone and all other hormones, in 
addition to adrenalin and thyroid, then we are face to 
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face with the fact that even with the complete removal 
of the pancreas, in Carlson’s experiment, there are 
other substances which, under certain conditions — ^as, 
for example, pregnancy — ^for a time at least, are able 
to act as a substitute for pancreatic function. This will 
very materially alter our conceptions of carbohydrate 
metabolism, and change our opinions regarding the 
production of hyperglycsemia, certainly in so far as the 
pregnant animal is concerned. 

A word or two to show the mechanism by which 
adrenalin acts may be helpful at this point. Brady- 
cardia, following the administration of adrenalin, is 
due to an action of the adrenalin on the cardio-mhibi- 
tory centre. It disappears when the vagi are resected 
or paralysed with atropine, and a stronger and more 
rapid cardio-activity results. In connection with the 
assumption that adrenalin acts principally on the 
endings of the S3ntnpathetic autonomic fibres, the 
result infers that the plain -muscle involved is supplied 
with inhibitory fibres. The effect of adrenalin on the 
uterus varies with the condition of that orgam In 
the pregnant cat adrenalin produces contraction of the 
uterus. In the non-pregnant cat it shows relaxation. 
In other words, some factor is present in the pregnant 
cat which inhibits the action of the inhibitory fibres 
and which is absent in the non-pregnant cat.^ D. Cow 
shows that pituitrin activates the uterus to an increased 
response to adrenalin. Now, the uterus and the vagina 
receive no vaso-motor fibres from the nervi erigentes, 
but do receive a supply of constrictor fibres from the 
sympathetic system. These latter fibres emerge from 
the cord in the roots of the upper lumbar nerves, and 
are distributed by the inferior mesenteric ganglion and 
hypogastric nerves. 

The importance of some aspects of pituitary and 
adrenal activity is very great. If they are both capable 
of producing effects in addition to those acting on the 
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lines just indicated in the usual state of things, during 
the state of pregnancy their action may be greatly 
enlarged, as, to wit, the producing increased glycogen- 
olysis, hyperglycasraia, and glycosuria. Pituitary 
secretion particularly produces hyperglycsemia and 
glycogenolysis, but more of the latter, though both 
adrenahn and pituitary, under certain conditions, 
produce glycosuria. 

If Cow’s statement that pituitrin sensitizes the uterus 
to an increased response to adrenalin be true, there is 
the probability that this function may be extended to 
the pancreas in such a condition as pregnancy. In this 
case the result would be that the inhibition of the 
pancreatic function, say by adrenalin, would result in 
a deficiency or alteration of the internal secretion of 
the pancreas, which would result in the depletion of 
the glycogen content in the maternal liver. It is known 
that the ill-effects of insulin injections which occa- 
sionally arise may be improved by the injection <rf 
adrenalin. Possibly adrenalin inhibits the action 
of the pancreatic hormone. A report by E. Rathery 
and E. Bordet® presents a caee of vomiting (persistent) 
in pregnancy of two months, during which the patient 
suffered from inanition, dehydraluon, aocompMkied by 
acidosis ; .■ 

After two or three days of treatment by injections of adrenalin is 
large amounts of normal saline, tbe symptoms ceased, and did not 
reappear when the drug was withdrawn. The rapidity of the 
sMJtion of the drug is to be noted. The doses used were : first day, 
0*6 mgm. subcutaneously; second day, 1 mgm, subcutaneously, 
and 1 mgm. ingested; third day, same dose; fourth day and 
foUo'nmg seven days, 1 mgm. ingest^. The increase in weight was 
very rapid, and at the rate of one kilo per day for n ine days. It 
did not cause ^yoosuria. 

lu the opinion of the writer of this present article the 
failure of glycosuria to appear may be explained as 
follows : because of the glycogenolysis in excess, the 
maternal tissues were starved of glycogen and glucose, 
and retained all the liberated sugar, not excreting 
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them. Probably glycosuria would have resulted had 
the adrenalin treatment been persisted in for a longer 
period. Incidentally, Hugounenq and Bnsleme have 
noted a ferment in the blood which hydrolyses insulin. 
It is probable that the absence of a sufficient amount 
of glycogen in the maternal liver, in the vomitiug of 
pregnancy, is due to a great increase in the function of 
the pancreatic hormone, causing sugar consumption — 
just the opposite of diabetes mellitus. It is possible 
that this is due to a deficient or altered hormone (or it 
may be due to cortical hormone) which in normal 
individuals inhibits the pancreatic hormone when the 
proper amount of blood-sugar is present. In other 
words, adrenalin may act as a safety valve for blood- 
sugar stability, that metaphorical valve opening or 
closing automatically with the rise or fall above or 
below normal in the blood-sugar content. This 
adrenalin deficiency may be produced by the markedly 
enlarged suprarenal cortex, which has been shown 
exists in pregnancy, pressing on the medulla of the 
suprarenal body, so cutting off its blood supply by 
ischaemia, thereby pennitting the posterior pituitary 
hormone to run riot in glycogenolysis. The complete 
extirpation of the adrenals results in the total dis- 
appearance of blood-sugar. The pituitary hormone is 
then triumphant. 

It has been stated elsewhere in this article that the 
pituitary gland is largely involved in the production of 
carbohydrate intolerance. If there be a deficiency in 
adrenalin output in the hyperemesis of pregnancy, 
obviously there is an interruption in the physiological 
inter-relation of pituitary and adrenal secretions, which 
Cow has shown exists. The placenta does not allow 
of the passage of adrenalin from the foetus, and the 
pituitary gland secretion has full play in the production 
of a carbohydrate intolerance, and a consequent 
lowering of the glycogen content of the maternal liver, 
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the glycogenolysis having ran to exhaustion, and the 
foetus taking all it can get. 

Corpus luteum and mammary hormones are the 
antagonists of the ovarian and pituitary hormones, the 
latter perhaps indirectly. The exhibition of them in 
the vomiting of pregnancy produces the desired result, 
as might be expected. 

The great increase in uterine blood supply favours 
the production of more of the secretion of the ovarian 
interstitial cells. The increase in ovarian interstitial 
secretion stimulates the pituitary secretion, while the 
corpus luteal, placental, and mammary hormones 
counteract the effect of this increased quantity of 
pituitary hormone on the uterus. If there should be 
a deficiency in corpus luteal or mammary hormone the 
pituitary secretion gets out of control, and we have 
the hyperemesis of pregnancy. If this were so one 
would expect the exhibition of mammary or corpus 
luteal hormones to give relief — this is precisely what 
happens in actual practice in oases of hyperemesis — 
they do give relief at once and in a starthng way. 

1^ We do not need to go outside the endocrine system 
in order to explain the cause of the maternal glycogen 
deficiency. Adrenalin is probably manufactured as a 
by-product of tyrosin, as is suggested by the presence 
of the oxyphenyl group in the chemical composition of 
the hormone. Tyrosin is a by-product of protein 
katabolism. If there be not sufficient ingestion of 
protein to allow of tyrosin and amino-acid derivatives 
being produced, the suprarenal bodies have not the 
materials from which to make adrenalin, except from 
their “tissue protein.” Once allow the vomiting of 
pregnancy to get well under way and at once a vicious 
circle is established, which circle must be broken if life 
is to be conserved. 

On the assumption that during pregnancy the 
pituitrin constituent in the maternal Mood is pre- 
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eluded from having its full effect in the pelvis, it finds 
a natural and necessary outlet for its activity in the 
gastro-enteric organs. It is essential that the increase 
in gastric juice brought about in this way, by pituitary 
effort, should be used up. The increase in juice is 
obviously natural — ^there are two to feed. If the 
gastric juice be not “ fixed ” by protein foods there will 
follow automatically sickness and vomiting, from the 
effect upon the gastric mucosa of this stagnant juice. 
There is, therefore, brought about a gastric acidosis 
which, with its symptoms, prevents the ingestion of 
food, and a train of S 3 nm,ptom 8 not unhke those of acid 
dyspepsia follows, which, in fact, is really the case in 
the pernicious vomiting of pregnancy, excepting that 
the picture in the latter is extreme. The maternal 
tissues are in a state of deficiency of glycogen, similar 
to that produced by starvation. All this while the 
foetal tissues must have glycogen, and they take it 
whence they can get it. 

To conclude, the rational treatment of pernicious 
vonaiting in pregnancy will follow the lines in opposi- 
tion to the cause. In some minds corpus luteum, the 
opponent of ovarian and indirectly, therefore, of 
pituitary activity, is a definite specific for the per- 
nicious vomiting of pregnancy. Its exhibition in 
sufficient doses has disadvantages. Based upon a 
considerable clinical experience the writer has found 
that mammary substance, by mouth, or the extracts 
(10 per cent.) hypodermically, even in large doses, is not 
deleterious, but produces startlingly good results, 
because of its antagonism to the ovarian function, 
which in the early stages has not reached a balance 
under the new conditions. If, in spite of vomiting, a 
largely enhanced protein diet be insisted upon, to the 
complete exclusion of all stimulants to gastric secre- 
tion, which do not “fix” gastric juice, such as meat 
extracts, dextrinked foods in general, condiments and 
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alcohol, the condition automatically rights itself, if it 
has not been allowed to advance too far. If the latter 
condition exists, adrenalin injections will control the 
vomiting, so allowing the protein diet to be commenced. 

The simple expedient of taking a glass of milk fifteen 
minutes before quitting the recumbent position in the 
early morning, by women in the gravid state, is often 
sufiGlcient to ward off any vomiting, and may prevent 
the supersensitiveness of the stomach associated 
with pregnancy from the sixth to the fourteenth week 
or, in fact, during any phase of pregnancy. Should the 
protein diet appear inadequate at the commencement 
it will be found to be due to the lack of perseverance 
with an aH-protein diet, and to the non-interdiction 
of liquids at meal times. Allow no fluids at meal 
times. It goes without saying that definite disease in 
the stomach or elsewhere, such as gastric ulcer, etc., 
might lead to disappointment, and these conditions 
should be excluded before commencing this treatment. 
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N ew uses for light-therapy are being found 
every day. The field of its application is being 
widened and broadened, until one is amazed 
at the possibilities before it, and the day of its adoption 
by the profession in general is not in the dim and 
distant future, but is now the appointed time. The 
curtain is even at this present time going up on the 
prospect of the possibilities of actinotherapy. These 
are wellnigh boundless, and one has but to peer into 
their potentiafities to realize enthusiasm rising within 
one, and to feel oneself carried forward with the workers 
ha it. 

I propose to limit myself to artificial light and to 
present only a short introduction. Opportunities 
for learning about it up to very recently have been 
few, ha fact, only in October, 1924, was the first book 
published in England on the subject.^ Actinotherapy 
itself is, of course, of very considerable antiq[mty. 
Treatment by light has existed from the earli^^t era 
of which any record exists. “ Light is the Life of Man 
was written many centuries ago, and has long been 
recognized as being of paramount necessity to the 
well-being and very existence of the human race. It 
is a matter of common knowledge that the ancient 
Egyptians, the Greels, and the Eomans were all firm 
believers in the health-giving efficacy of sunlight. Their 
physicians prescribed it as a matter of coume, both 
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for tJie cure and the prevention of the various diseases 
and ills which afflicted humanity in those days. Hero- 
dotus has left it on record that light was to be regarded, 
by the physician who know his business, as a preface 
to the prevention of illness, and Cicero tolls us of 
soUna, or light-rooms, that were establiriiod in the 
villas of Rome’s leading citizens. 

Many institutions in many countries have established 
light for the treatment of sickness, etc., but we have 
recently introduced artificial sunlight among adults as 
a purely preventive method. It is no small matter to 
keep people weU, rather than to make them well, not 
only ito keep them fit, but to make them fitter than they 
are, to maintain or create that feeling of well-being 
which should be ever present in each human body, to 
enable it to feel the joy of work, the joy, indeed, of 
just being ahve. 

Erom a practical point of view this may be accom- 
piyhied quite apart from the treatment of disease, by 
artificial sunlight — ^and what is artificial sunlight ? 
Artificial sunlight is light produced by means of elec- 
tricity. It does not consist of the whole of the sun’s 
rays, but it does include such of them as have been 
found to be most beneficial to health. These rays are 
actually absorbed by the blood, which carries health 
to every part of the body. It is held by some authori- 
ties that the exhibition of these rays is even more 
beneficial to the body than those of the sun itself, 
inasmuch as they can be administered with greater 
accuracy and contain a greater intensity of the bene- 
ficial rays, with an absence of any harmful rays. 
Whether this be so or no, I am afraid that if we could 
stay, say, at a mountain resort in a sunny, dry 
atmosphere, above the pall of smoke and dirt with 
which this city of ours is iBually covered, we should 
eh<K)se it in preference to any form of ariafioial 
l^t. But it is because we oannot fly off to 
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Switzerland, Biarritz, or the lido for a sun-bath twice 
a week that we gratefully turn to its convenient 
scientific substitute. 

It is somewhat difficult to explain (partly, perhaps, 
owing to the deficient state of our present knowledge) 
the manner in which artificial sunlight produces its 
good effect. We know that the rays are absorbed by 
the blood, and that the vital processes are profoundly 
and beneficially affected by them. Some of the changes 
produced are due to alteration in the chemistry of the 
blood, such as the increase of the calcium, phosphorus, 
and iron content of the blood. Others to an increased 
activity of the vitamins, and others, again, to the 
stimulation of the endocrine glands. 

Perhaps it is not out of place here to discuss briefly 
what are the effects of the light, and in what way are 
its benefits achieved. One of the best-known results 
is the production of erythema. Its production happens 
thus : the light excites the nerve endings in the skin, 
this taking place owing to the power of the light to 
create fluorescence in certain substances in the sMn. 
This can easily be shown. If the source of the ultra- 
violet radiation be surrounded by dark-tinted quartz, 
which will not allow the luminous rays to pass, the skin 
will be seen to fluoresce. This is due to the presence of 
haematoporphyrin, and possibly other substances. This 
fluorescence produces an irritation of the sensory nerves, 
which (by means of an axon reflex) dilates the blood- 
vessels in the sMn and subcutaneous tissues. 

Another fa mi liar local effect produced by li^t is 
pigmentation, and this may be a reaction in some way 
related to endocrine balance. 

Coming to the general or systemic changes there are, 
as Professor W. E. Dixon, of Cambridge, summarized 
recently,* mild stimulation of medullary centres, slight 
increase of the pulse-rate, and stimulation of respiration. 
There is an increased activity of the tissues, as shown by 
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an augmented power of phagocytosis of the leucocytes, 
and, as mentioned by Leonard Hill,® the hjemo-bactori- 
cidal power of the blood is enhanced by exposure to 
ultra-violet radiation. Lastly, we have the specific 
action of light, and that is its power to increase the 
calcium and phosphorus content of the blood and to 
confer upon it and upon certain foodstufis anti-rachitic 
powers. I need not dilate upon the enormous impor- 
tance of this. It has been explained that this is due 
to the influence of light upon cholesterol. This sub- 
stance undergoes certain changes when exposed to 
light. The sldn contains a large amount of this choles- 
terol. It is also present in wheat, flour, milk, eggs, lard, 
oil, etc., and these articles of food, when exposed to 
ultra-violet radiation, develop anti-rachitic properties, 
even as the rachitic patient, when his skin is irradiated, 
B cured of his rickets. 

Of other benefits to be derived from treatment by 
artificial light it is necessary to say a few words, though 
it is difficult to do this without hyper-enthusiasm, with 
the remembrance so vividly in one’s mind of patients 
who have benefited from this form of treatment. A 
question very frequently asked is : For what class of 
patient is it useful ? Apart from those who suffer from 
anaemia, or painful and other illnesses, there are many 
who hardly come into the category of patients at all, 
but to whom one would certainly recommend a “change 
of air.” While I have no wish to decry this venerable and 
valuable prescription, it is obvious that the carrying out 
of it is not always within the range of practical politics. 
But who is there who would not benefit from a visit 
. of three or four weeks at the seaside ? And all such will 
benefit from heliotherapeutic treatment. Again, there 
are those oases in both young and old who are never 
really ill, but yet never reaUy well — delicate, easily 
fared, perhaps irritable children or adults, where the 
most careful examination fails to find actual diseaee. 
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The effect of light upon the general condition of these 
people is most remarkable. The irritability and frac- 
tiousness go; the appetite returns, and the body weight 
and strength become normal. They no longer catch 
colds easily or complain of things in general or of them- 
selves in particular. In fact, they feel every day, in 
every way, brighter and better. 

Of the rejuvenating properties of light, artificial or 
natural, in later life, mention must also be made. From 
the time, thousands of years ago, when it was stated in 
the sacred' writings of the Hindus that sunlight was 
able to restore "vigour to the muscles and brighten 
the intellect of the elderly, down to the present- 
day literature, such as Lorand’s book,^ there is 
plenty of evidence of this property of the rays. 
They undoubtedly have a definite influence for good 
upon muscular agility and mental activity. Soon 
after commencing treatment patients usually note a 
disappearance of lassitude and fatigue, and become 
conscious of a feeling of well-being and of a capacity 
to enjoy life, which, before receiving the benefits of 
light, they had almost forgotten. 

Ultra-violet radiation has undoubtedly been used 
more frequently in dermatological conditions than in 
any other class of disease. Among these, pride of place 
must be given to lupus, the treatment of which ■was 
begun by Finsen (the creator of artificial light treat- 
ment) in Copenhagen, and in this country by Sequeira. 
Probably more cases of lupus than all other skin 
disease together have been treated by ultra-violet 
radiation, yet there is a great variety of the latter in 
which these rays can be profitably employed, and the 
reason of this may be seen in a sentence of an old 
teacher of mine, Radcliffe Crocker,® in which he states 
that the key-note of modem dermotherapeutics is 
antiseptioism. Now, as ultra-violet radiation is a 
powerful antiseptic, when the affected skin is bathed 
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in it, one reason for its efficacy in a great variety of 
skin diseases is made plain, 

I do not propose to enumerate the long list of derma- 
tological or other conditions in which artificial light 
is used or is usable, but simply those in which I have 
had the greatest success. These include furunculosis, 
eczema, alopecia, especially alopecia areata, onychia, 
chilblains, Raynaud’s disease, psoriasis, and pruritis; 
in all of these I have had most gratifying results. 
Apart from the treatment of diseases of the skin, other 
therapeutic uses, in addition to those already mentioned, 
are found for this agent in cases of disease in general. 
In the alimentary system, digestive disorders, gastritis 
with acidity, and even gastric and duodenal ulcers 
have benefited by it. 

In gynaecology artificial light is capable of yielding 
very good results. In disordered menstruation I have 
found it of great use, especially so in those patients 
who are undergoing X-ray treatment for the production 
of an artificial menopause. Here, I think, it acts in 
two ways. Firstly, its efiects tend to brighten the out- 
look of the patient on life in general, and create a 
feeling of cheerfulness and well-being, which is usually 
absent at the climacteric, whether natural or artificial. 
And secondly, by raising the calcium content the 
coagulability of the blood is increased, thus aiding in 
avoiding profuse haemorrhages. 

In regard to the nervous system, those troublesome 
cases of neurasthenia, almost border-line cases, will 
improve very much with heliotherapy. In certain 
oas^ of nervous diseases, especially insanity, it has been 
^own that the phosphate ratio is lowered. When it is 
remembered that the exposure of the whole body to 
ultra-violet radiation raises the phosphorus content, it 
would appear that there arej[even further us^ for it 
in the nervous system. 

Artificial I%ht has the power to refieve pain in sciatica 
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and lumbago, and other forms of fibrositils* and neuritis; 
in fact, the immediate effects of its analgsesic properties 
sometimes appear little short of miraculous. 

I fear this may seem an astonishingly long Kst of 
diseases. I am not claiming, however, either now or 
on the crest of my most optimistic wave, that artificial 
light will cure all, or indeed any of them, but I do 
say that at some time during the past fifteen or twenty 
years each of these conditions has been treated by this 
agent in most cases with benefit, and in many with 
success. Furthermore, we have in heliotherapy a 
remedy incapable of inflicting iujuiy when used with 
ordinary skill and care, and a remedy, moreover, 
having a rational basis from which a fabric of thera- 
peutic good may be expected to arise, and having 
arisen, to stand firm. One point more, and perhaps the 
most important, is the value of the rays in keeping one 
fit and weU. The doctor who prevents is greater than 
the doctor who cures. Inasmuch as artificial light will 
restore vigour to the muscles and brighten the intellect 
when these show signs of failing, so, if taken in time, it 
will delay or prevent that failing. 

Artificial sunlight is the ideal treatment of health, 
which is, perhaps, equally important as the treatment 
of disease, though it does not receive the attention it 
deserves. Prevention is better than cure, and artificial 
sunlight wUl ward off many a breakdown, and prove 
more effectual than the proverbial “ apple a day.” 
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On Counter-Irritation. 

By IDGAE F. CYRIAX, M.D. 
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T he term “ counter-irritation” was introduced 
about a hundred years ago, and soon superseded 
the older ones of “revulsion” and “derivation.” 
Eor the convenience of description the applied thera- 
peutics of a counter-irritant may be summarized under 
four headings : (a) Application to the skin; (6) obvious 
stimulation thereof; (c) reflex impulses from the irri- 
tated cutaneous nerves to deep-seated areas (visceral 
or otherwise); and (d) resultant vascular changes in 
the latter. Now, if these definitions were to be rigidly 
adhered to, a large number of other agents which act 
very similarly would have to be excluded, for example : 

1. Those which conform to (a), (6), and (c), but which 
do not primarily produce vascular changes in deep- 
seated areas, such as the following : 

(A) Rubefacients which, when applied to the lower 
dorsal area, induce irritation of the posterior roots, the 
anterior roots, the rami communicantes, and the sym- 
pathetic nerves, finally inducing through the splanchndo 
nerves a condition of inhibition of the intestines. 

(B) Rubefacients which, when applied to the neck, 
influence the inhibitory fibres of the vagus nerve. 
Amongst these may be mentioned the application of 
cantharides to the neck as performed by Brand ^ and 
Johnson,^ who employed it with success in asthma, 
exophthalmic goitre, whoopmg cough, and sea-sickness. 
Mays^ stated that in cardiac irregularities he had found 
massage and cutaneous irritation over the vagus nerve 
to be of contiderable benefit. 

2. Those which produce exactly the same effects as 
counter-irritants applied, but do so through the deep- 
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seated nerves jErom which spring the cutaneous ones 
ajffected by such counter-irritant ; for instance : 

(A) “Nerve frictions” applied according to the 
methods of the late Henrik Kellgren. By this manipu- 
lation is meant the mechanical stimulation of a nerve 
induced by drawing one or more digits sharply across 
it. When such nerve frictions are applied to the deep- 
seated posterior spinal nerves as they lie embedded in 
the erector spinse, many visceral changes may be there- 
by induced, such as constriction in the splanchnic area 
(as evinced by the rapidity with which a subject who has 
fainted can be revived by nerve frictions applied to the 
lower dorsal area), diminution in the size of the liver 
from vaso-constriction of its vessels (as evinced by 
diminution of its percussion dullness after nerve fric- 
tions applied to the jfifth to seventh doraal nerves on 
the right side), etc. 

(B) Tapotement applied to localized areas near the 
spine, which has been employed by the Swedes for 
nearly a hundred years for a variety of complaints in 
the thorax and abdomen, induces its effect in very 
much the same way as nerve frictions. 

(C) Tapotement applied with the closed fist or a 
special pleximeter over the actual spinous processes 
instead of at the side of the spine. This method, 
known as reflexotherapy or spondylotherapy, has been 
used by several workers in order to induce reflex 
vascular effects in the abdomen. 

3. Those which conform to (a) and (d), but do so 
without any irritation of either the cutaneous or deep- 
seated nerves, even in some cases diminishing it if 
already present, as, for example : 

Vibrations according to the methods of the late 
Henrik Kellgren. The method of executing these by 
meaiiB of the minimum amount of alternating contrac- 
tion and relaxation of some of the muscles of the fore- 
arm, the muscles of the upper arm not participating, 
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ha-s been described by me on several occasions (see 
“OoUeoted Papers,” 1924). Wben applied to localized 
areas at the side of the spine they can by reducing the 
irritability of the nerves in that area induce reflex 
vascular effects in the corresponding abdominal organs. 

4. Those which conform to (a) and (c), only primarily 
induce motor effects, any visceral ones being secondary; 
these are often referred to as counter-irritants. Thus, 
gentle stroking with a trembling motion on the left 
costal margin, which induces gastric peristalsis in 
atony of the stomach,^ is often designated as such, as 
is also the application of nerve frictions to the pos- 
terior sacral nerves in inducing contraction of the 
rectum. I have even heard the term applied to very 
gentle soothing vibrations applied over the temple in 
severe supraorbital neuralgia. 

Many other examples could be cited, but I think 
the above suffice to illustrate what I have endeavoured 
to show, namely, that to apply the term coimter- 
icritant to all those mentioned above is often incorrect, 
either as regards the “irritant” action or the dictum 
that the effects are primarily vascular, or that they are 
always induced through cutaneous nerves. In addition, 
there is doubtless in many cases a direct effect in 
addition to, or even replacing, the reflex one. 

I therefore suggest the abolition of the term “counter- 
irritant,” and its replacement by others that convey 
a better idea of the mdus opermdi such as “counter- 
sedative,” “counter-inhibitant,” or“counter-analg«esio.” 
Ri certain cases it might be of advantage to u^e even 
longer terms, such as “counter-gastro-peristaltio” 
or “counter-splanohno-dilator.” The exact choice I 
leave to the profession. 

References. 

^ Laveei, 1912, i, p. 1756. * Brit. Med. Jourai., 1912, ii, p. 1888. 
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i, p. 226. 


384 



Practical Notes. 

The Chemical Diagnosis of Cancer, 

H. J. FuohH reports the result of his experimontal work on 
the (ihemical diagnosis of cancer. He made examinations in ninety- 
two patients suffering from cancer, and in forty-eight contn)! 
casra. In each of the cancer cases, he states, the scnhu from the 
patient digested heated human fibrin, while in the cmitrol ca.sc.s 
the result was negative in every case. The method awaits corro- 
boration by other workers. — [Klmmche, WochemchrifL December 3, 
1925, p. 2350.) 

Treatment of Cancer of the Breast hy Madmm and 

X-Rays. 

J. H. Douglas Webster, J. P. Thievens, and G. Nicholas 
report the results of the treatment of fifteen cases of operable 
carcinoma of the breast by radium and X-rays. The authors do not 
auggrat that radiation should be ppoforred to operation in opimkblo 
cases of breast cancer, but they consider that riMliologists ought to 
study aiid discuss tlie problems of the treatment of operable breast 
cancer, as radiation should give good results in o|K‘rable cases. Of 
their fifteen cases, there have been two deaths (one due to un 
intercurrent disease, and one to the disease over two yearn after 
treatment had been discontinued); three are new eases, but in one 
of these there is now no sign of disease ; one is having treatment for 
a radium dermatitis, the disease appearing arrested; and the 
remaining eight have been for some time in good general and local 
conditif>n.~{ifnh«A Joumd of Itadidogy, ]'>l)ruary, 1926, p. 60.) 

Treatment of Meml Jmnffickmy with Bmmth. 

A, Yaroteky luis twsatod nmal insufticioncy with bismuth 
carbonate, giving up to 60 grams daily. His theory is that, as itismuth 
carbonate fonns an oxychloride, insolubio in wiil<'r, when it c«in(*s in 
contact with the hydroehioric imid of the stftmuch, and Unis can 
reim»ye an inerwwed amount of the chlorides from the b«ly, tin* 
insufticioncy of the kklneys is mmibattsl hy enusiug the tili mi tuition 
of sodium chloride and urea by the iligestive systmn. The (tismwth 
carbonaUj, given in milk, Htimiilates the seereWtm of hydrochloric 
acid in the stomach and so increases the cxerutpion of ehktritle.H frotn 
the body.-~(Prtm MMieal, Decombcir 12, 1926, p. 699.) 

Carnation of Uterine FibrmmL 

J. Dalsarse and (ImllaintJin suggest that mtrtain women may have 
a apociol predisposition towards tho formation of fibromata. They 
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base this theory on having exannned the blood in a n«mbt‘r of 
patients snfioring from uterine fibroma and having found a greatly 
increased amount of phosphorus in the blood. The quantity of 
phospWuB dropped very considerably in three cases out of five after 
ovariectomy, and in four of the cases the amount oi calcium in t!»e 
blood was also reduced after operation.- {Gamptes Jftendns de fee 
Soci&i de Biohgie, November 20, 1025, p. 1208.) 

Treatment of Laryiigeal Caivcer by Laryngo-fmure. 

Gabriel Tucker states that early diagnosis is essential for cur® 
in cancer of the larynx. In any case of hoarseness a decision as t<» 
malignancy should be reached within two or three weeks. Laryngo* 
fissure for cancer of the larynx in early, anterior, intrinsic growths 
in which there are no metastases or arytenoid fixation, shows 
relative cures in about 86 i>er cent, of cases in those of 8t. Ulair 
Thomson, and 79 per cent, in those of Chevalier Jackson. Post- 
operative prophylactic irradiation by the external application of 
X-rays and radium is useful, but must be used with caution as to 
dosage, — [Archives of (Hohryisgohgy, January, 1926, p. 20.) 

Came and Treaimmt of Gastric Ulcer. 

R. Baiint suggests that the chronic nature of gastric ulcers (and 
also of varicose ulcers of the leg) is due to aai abnormally acid 
reaction of the body tissues, and that alkalization of the whole 
body, and not only of the contents of the stomach, is irecessary to 
bring about a cure. In animal experiments, he found that the dailj'’ 
injection of an acid mixture retarded the healing of a wound. Of 
twenty-two patients suffering from gastric ulcer Dr. Baiint found 
that 40 per cent, had an abnormally high hydrogen ion concentration 
in the blood serum. He explains the action of the Sippy treatment 
of gastric ulcer with alkalies by its alkalization of the body, as he 
found improvement result from intravenous injection of an alkaline 
solution. — (Ifiener Klinische Woohenschrift, January 1, 1926, p. 7.) 

Treatment of NeurosypMUs with TryparsamidA. 

P. A. O’Leary and S. W. Becker state that the use of tryparsamide 
at the Mayo clinic, extending over a period of three years, in 
207 cases, leads them to believe that although its use ia still in the 
experimental stage, tryparsamide is of value in the treatment of 
the paretic type of parenchymatous neurosypbilis. It does not 
seem to offer as much enooura^ment as the treatment of general 
paralysis with malaria, but it is available for those not suited to 
the risk of the latter treatment. The evidence of the authors, 
based on subjecjjive and serological improvement, justifies, 
they assert, the statement that there is a certain small ^oup of 
patients with early paresis who derive marked baaefit from trypar- 
samide, In seven cases in the whole series there was a oomptete 
reversal of the spinal fluid findings to normal, but no associated 
clinical improvement. They were unable to ascertain the oiinical 
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aad serological siteria by which to detenniiie beforehaBd the patients 
with paresis who will improve. The objective visual complications 
offer a hazard (4*3 per ceiit.) which conld not be prevented by 
H{)ecial precautions. The tise of bismuth intramuscularly in con- 
jiuiction with tryparsamide Becmed to offer better therapeutic 
results than either given alone. The low cost, availability, and 
small percentage of complications and reactions are among the 
Mlva!\tages of the drug. The continued clinical use of tryparsamide 
may eventually determine the niche in the armamentarium of 
neuroByphilitic treatment in which it is to fit with the most en- 
couraging results, but until that time its tise is warranted as a 
valuable adjunct in the treatment of the patient early in the course 
of general paralysis . — {Medical Jawrnal and Record (New York), 
Mairch 3, 1926, p. 305.) 

Prognosis in Exophthalmic Goitre. 

J. Marion Reiwl discusses the prognosis in exophthalmic goitre, 
basing his opinion on the findings in 100 cases of Graves*s dinease 
seen by him during the past six years; twenty -five of the patients 
had been operated on before being seen by Dr. Read ; they all still 
presented some of the signs or symptoms for whi(^h thyroidectomy 
had been performed, and for which they sought further relief. The 
first fact demonstrated by this grotip is that thyroidectomy docs 
not always produce a cure, though it usually results in some im- 
provement ; the second evident fact is the chroaicity of the disease 
in some patients. Sixteen other patients submitted to surgical 
intervention, all being thyrohlectomized except one, who had 
double ligation ; five of these sixteen died, a inortality rate of 31 per 
cent. Dr. Retid says that his experience with surgery in exoph- 
thalmic goitre is such as to dampen any enthusiasm he might 
otherwise have for this form of treatment. He comes to the con- 
clusion that acute cases of exophthalmic goitre with well-marked 
onset offer a more favourable prognosis for recovery than those 
with insidious onset and symptoms existing for several years before 
socking metlical advice. Males with exophthalmic goitre seam 
more resistant to treatment and are more apt to become chronic 
Bufferers than females. Subtotal thyroidectomy nearly always pro- 
duces a remiasion of the disease if the patient survives the operation, 
but it iloes not constitute a {American Journal of the Medical 
SmmeSi Fabniary, 1926, p. 227.) 

Darigera of Intra-XJt&rim Application of Madmm, 

M. B^gonin reports a case whore a perforation of the uterus, 
followed by doath, resulted from the intra-uterine application of 
radium for tho treatment of cancer of the body of the uterus. This 
was the second doath in bis experience (of 137 oases) within two 
yearn, and he warns gsmsecologists against the dangers of inserting 
tubes of nwlium into tho body or the higher part of the cervix (« 
the uterus. — {Bulletin de la SociM d'ObsUtrique et de la Oyn&sohgie 
dt Fans, vol. xv, No. 2, 1926.) 
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Reviews of Books. 

PttbUc Health Laboratory Work (Chemistry). By Hknky R. 
Kenwood, M.B., F.R.S., B.P.H., K.C.S. I»p. »«». 

London : H. K. Lewis & Co., Ltd. 128. M. net. 

This is really a companion volume to the author’s (in conjmietion 
with Br, Louis Parkes) book on “Hygiene and Public Health," 
which was favourably reviewed in these pagt's last year. T’ho present 
book is restricted to chemistry, the bacteriohigical work, which hiwl 
hitherto, in part, been incorporated in the same volume, having g«>wn 
to such an extent as to require separate and distinct treatment in 
another volume. This volume consists of 369 pages, five parts, fifteen 
chapters, and a gootl index; the student or practitioner can find 
therein what he wants and all that he wants, in connection with 
practical public health laboratory work. 

Bainbridge and Memies’ Essentials of Physiology. Fifth edition. 
Edited and Revised by C. Lovatt Evan.s, I).Sc., P.R.S., 
Pp, viii and 508. London : Longmans, Green & Co. 14s. net. 

In this new edition the alterations are mainly those of detail, 
but considerable additions have been ma.de to keep the matter 
up.'to-date. The book, considering its size, gives a singularly 
complete review of modem phymological theory, and is just 
the kind of book for the busy clinician who wishes to keep 
abreast of the times. Thus we find particulars of Hie string 
galvanometer and electrocardiogram, of aH the latest work on 
cerebral localization, accounts of vitamins and other factors 
influencing metabolism, and of Wrightson’s theoiy of the auditory 
mechanism. Visual sensations and colour-vision are also dealt wit^ 
somewhat fuHy. The vascular mechanism is exceedingly well done, 
as well as bio-ohemistry and bio-physics. The book is copiously 
illustrated with text figures, some of which are coloured, and all of 
which are satisfactory. 

Favowite Prescriptions, including Dosage Tables and Hints for 
Trealmeni of Poisoning. By Espine Ward, M.D. Pp. 96. 
London : J. and A. Churchill. 5b. net. 

This little book is divided into three parts : the first compriwjs the 
posology; the second hints for the treatment of poisonirjg; and the 
third prescriptions, which Dr. Ward has found to bo of value, 'rheso 
prescriptions are arranged under the headings of the discaaoH and 
ailments for which they are recommended. "There arc upwards of 
160 headings and over 400 prescriptions, which provide quite a 
respectable armamentarium medicines upon which the practitioner 
can draw with confidence. As everyone has some favourite pre* 
soriptions altogether differmit from those of other presoribers the 
book is interleaved to permit of their being inserted. We are sure 
it will prove of considerable value to medical men whether of sm^ 
or of extended experience. 
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Obstructive Jaundice. 

By SIE CUTHBERT S. WALLACE, K.C.M.G., C.B., F.R.C.S. 

Surgeon, SL Thomas's Sgspital; Joint Lecturer on Surgery, St. 
Thomas’s Hospital Medical School; Member of Council arid Court of 
Examiners, Royal College of Surgeons, etc. 

T he term. “Obstructive Jaundice,” although in 
a general sense easily underatood, is, perhaps, 
difficult to define accurately. As a rule the term 
is used to signify a jaundice which is brought about by 
obstruction to the outflow of bile produced either by 
foreign bodies, such as gallstones, within the duct, or 
by pressure from outside the duct by a tumour, such 
as carcinoma, or by inflammation of the head of the 
pancreas. At the same time swelling and inflammation 
of the mucous membrane, from whatever cause, play 
a part. 

The object of this article in The Peaotitioneb 
is not to discuss the means which are taken to 
arrive at a diagnosis as to whether the jaundice is 
truly obstructive, but rather to discuss the signs and 
symptoms and the treatment when the diagnosis haa 
been made. 

In the case of gallstones, which is one of the com* 
mon^t causes of obstructive jaundice, it should be 
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remembered that obstruction is only present in a 
relatively small percentage of the cases, and the 
mechanism by which this obstruction is produced is 
not altogether clear. In the case of stones in the 
gall-bladder, it is not uncommon for jaundice to be 
present, and there is a good deal of doubt as to whether 
this obstruction is produced by the passage of a small 
stone into the common duct with its impaction in the 
narrow portion of the duct and its eventual release in 
one direction or another, or whether it is due to the 
swelling of the mucous membrane which would be 
sufficient, considering the low pressure under which 
bile is secreted, to produce obstruction. Anyhow, it 
can be stated that, when the gall-bladder is explored 
for such a condition and removed, no evidence of any 
stones or mechanical obstruction in the common duct 
may be found. 

While in the case of stones in the gall-bladder the 
occurrence of jaundice is rather a matter for comment, 
in the case of stones in the common duct it is the 
absence of jarmdice which is often remarkable. With 
comparatively large stones it is easy to see that im- 
paction in the narrow outlet of the duct would be a 
matter of impossibility, but in the case of small and 
multiple stones one would expect impaction of a stono 
at the outlet to be much more frequent than it really 
is ; the removal of such stones from the lower orifice 
is, luckily, a matter of some rarity. 

Again, a patient from whom the gall-bladder has 
been removed may suffer violent and prolonged 
attacks of gallstones, and yet show no sign of jaundice. 
The pain cannot originate in the gall-bladder or oystio 
duct, for the patient possesses neither. How comes it 
about that a spasm sufficiently bad and prolonged to 
require morphia produces no jaundice ? The violent 
contraction of the duct fails to impact a stone in the 
narrow outlet or, by its contraction on the stones, to 
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prevent the passage of bile. It would appear that the 
impaction of the stone in the outlet must be dependent 
on the simultaneous occurrence of certain conditions 
which, as a matter of fact, seldom coincide. In the 
case of larger stones the contraction must be supposed 
to be of such a short duration as not materially to 
raise the bile pressure, or to the fact that the stones 
leave, or have between them, suf&oient space through 
which the bile can pass. 

Perhaps the most interesting point in the treatment 
of gallstones is the attitude of the surgeon towards 
the removal of the gall-bladder, which has become the 
rfavourite operation at the present moment. The 
propriety of this removal turns largely on the question 
of where gallstones are manufactured. If one could 
be sure that the only place for the birth of such stones 
were the gall-bladder, it would be rational to remove 
this in every case, if it were at all diseased. On the 
other hand, if any belief in the origin of stones in other 
passages is held to be possible, the removal of the 
gall-bladder cannot be advocated as a sure method 
of preventing the recurrence of trouble. 

As time goes on it is becoming more obvious 
that cholecystectomy in a certain number of oases 
is still followed by symptoms of gallstones in the 
common duct. It might bo advanced that such 
reourrencos are due to a defective first operation, 
the surgeon having failed to detect the stones, or 
to take adequate measures for their removal or to 
aid their escape. If this be the explanation of the 
cause of the recurrence it is certain that such a failure 
follows the operation of cholecystectomy done by 
surgeons of experience and repute. This being ad- 
mitted, it seems to be arguable whether the removal of 
the gall-bladder should be a routine measure, as by 
its removal a subsequent exploration of the common 
duct is rendered much more difficult and a valuable 
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means of draining the gall-passages in some other 
contingencies is lost. There are certain conditions, such 
as a small and shrunken organ, in which the gall- 
bladder is obviously useless for any further purpose, 
and under these conditions removal is the best; but 
the question will have to be settled in the future as to 
whether in the milder cases of disease it is not better 
to leave it or drain it by an anastomosis to the 
small gut. 

As to the methods of exploring the common and 
hepatic ducts with a view to ensuring the absence of 
gallstones, it is very doubtful whether we have any 
method, either by palpation or duct exploration, which 
is infallible. The procedure of dilatation by sounds of 
the sphincter of the duct, which is practiced by surgeons 
with a view to facilitating the passage of small stones, 
is in itself a confession that the discovery of all the 
gallstones present cannot be ensrtred by the method of 
exploration in use. It is also to be remembered that 
the effect of such a dilatation can only be temporary. 

The question of drainage after removal of gallstones 
is also of importance, for the infection of the gall- 
passages is believed to be a cause of the formation of 
gallstones. It is reasonable to suppose that, after the 
removal of the diseased gall-bladder, a period of 
drainage is the best way of restoring a healthy con-, 
dition of the mucous membrane. The same can also 
be said of drainage of the common duct aftoi* removal 
of stones from this position. 

Obstruction produced by growth or inflammation of 
the head of the pancreas, which is, with the exception of 
a stone impacted in the ampulla of Vater, the most 
undoubted form of obstructive jaundice, is remarkable 
in that the symptoms are so different from those 
produced by gallstones. Almost invariabiy the jaun- 
dice is paMess, persistent, and progressive. In the 
early stages the Me passages and gall-bladdsr 
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enormously distended with bile, which later on is 
replaced by mucoid secretion. There may be difficulty 
in diagnosis between a small stone and a small nodule 
of carcinoma, winch can only be settled by actual 
exploration with the knife. In the second place there 
is a difficulty in diagnosis between carcinoma and 
chronic pancreatitis, and the occurrence of chronic 
pancreatitis was partially, at aU events, recognized by 
the unexpected restoration to health of a patient who 
had been condemned to death by carcinoma of the 
pancreas. As a matter of fact, cases of chronic pan- 
creatitis producing jaundice seem to be much less to 
the fore than they were a few years ago, and it is quite 
probable that the earlier operations on gallstones and 
the restoration thereby to health of the bilo-passages 
is the cause. 

When the surgeon is faced with a huge gall-bladder 
and distended bile passages, great temporary relief 
and improvement of health can be produced by 
drainage of the gall-bladder. External drainage is now 
abandoned, and it is only a question as to whether the 
gall-bladder should be anastomosed to the stomach or 
the duodenum. It does not appear to matter which of 
these organs is selected for the opening as, somewhat 
contrary to expectation, the discharge of bile into the 
stomach seems to produce no disturbance of digestion. 
So it comes about that the Hurgeon can choose the 
stomach or duodenum, according to which organ olfcrs 
tho easier operation. 

In the case of growths involving tlio upper bile 
ducts, tho surgeon, unfortunately, is unable to offer 
any relief. 
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Gallstones. 

By R. P. ROWLANDS, M.H.. R.RXIS. 

Surgmi to Guy'/i iloapHnl^ t tc, 

G allstones aro very common and cause ranch 
unnecessary suffering and far too many deaths 
from infection, suppuration, peritonitis, Jaundice, 
pancreatitis, intestinal obstruction, and cancer of the 
gall-bladder and its ducts duo to chronic irritation. 
Dr. Hurst states : “In at least 10 per cent, of all people 
over the age of twenty, gallstones are found after death, 
so that there must be over four million people in 
England who have gallstones now, or will have them 
before they die.” It is commonly said that gallstones 
frequently do no harm, and this statement is based on 
the frequency with which they are found at post-mortem 
examinations of people who have died from other 
causes, but, as Thomas Coe wrote in 1767 in his 
“Treatise on Biliary Concretions”; “What pain a 
patient may have felt from them cannot be guessed 
from viewing the body. A mere anatomist therefore 
knows but little of the effect of gallstones.” 

Why do gallstones form, and why aro they more 
common in women, and especially in w omen who have 
had children ? 

The formation of gallstones is duo to the folltjwing 
(a) Infection, which occurs chiefly through the blood 
stream by bacteria carried from septic teeth, tonsils, and 
appendix, or from general infection such as entcrica. 
Sometimes the infection spreads through the lymph, 
channels from neighbouring viscera, such as the* 
duodenum or stomach ; occasionally it ascends along the 
ducts, especially in those people who have no acid in 
their gastric juice to steriHze the contents of the 
stomach and duodenum. Bacteria are excreted in the 
bile and are found in it, and also in the wall of the gall- 
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bladder. The commonest organisms are streptococons, 
Bmillm coU, and the typhoid bacillus. 

(&) Excess of cholesterol in the blood and bile. In 
nearly four-fifths of the cases gallstones occur in women 
who have had children. McNee has shown that during 
pregnancy the amount of cholesterol in the blood may 
be more than four times the normal. This forms 
chiefly in the corpus luteum both in pregnancy and 
during menstruation. It also forms in the suprarenal 
cortex, which undergoes active changes during these 
physiological processes. An excess of cholesterol also 
results from improper foods and insufficient water, 
especially during pregnancy. 

(c) Stasis of bile in a pendulous, flabby, or obstructed 
gall-bladder, associated with a weak abdominal wall — 
a condition more often found in women. 

Volvulus of the gall-bladder, kinking, torsion or 
stricture of the cystic duct are also occasional causes of 
the formation of gallstones which I have personally 
found, and the drag of a movable right kidney has been 
known to obstruct the cystic duct. 

Here it is important to allude to the peculiar anatomy 
of the bile ducts and especially to the narrowness and 
tortuosity of the cystic duct, whose diameter is less than 
one-tenth of an inch and which also possesses a spiral 
valve which still further impedes the flow of bile or the 
passage of small stones. This is the reason why gall- 
stones very rarely reach the common bile duct except 
late in the disease as a result of the gradual inflammation 
and dilatation of the cystic duct. The duodenal 
papilla is also very small, and a stone impacted at this 
point often leads to death by obstructing the flow both 
of bile and pancreatic juice. 

SYMPTOMS. 

1. OalUtonea in the Gallrhladder. — (a) These are 
chiefly the “inaugural symptoms” of Moynihan, and 
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consist essentially of flatulent dyspepsia, which is 
capricious, irregular, and intractable (thus difloring 
very markedly from gastric dyspepsia), a dull pain and 
tenderness in tljc right hypochondrium, vertigo, head- 
ache, and “rhoumatiam.” (b) Occasional attacks of 
subacute colic with- nausea and vomiting, especially 
after exertion, and often attributed to hysteria or 
gastritis arising from indiscretions of diet. I know 
a lady who iiad had many miscarriages following 
attacks of vomiting due to this cause. Ultimately 
jaundice fortunately developed and was followed by 
the removal of 232 gallstones, which cured her. She 
has had no more miscarriages, but two living children 
since the operation. 

2. Cystic Duct Stones . — Stones in the cystic duct 
cause sudden and violent colic in the right hypoohon- 
drium running back to the angle of the right scapula, 
intense restlessness, collapse, pallor, sweating and 
shivering, a slow pulse, nausea and vomiting. There 
are tender areas in the right epigastric angle and along 
the right costal margin ; also in the back and flank along 
the distribution of the 7th, 8th, and 9th intercostal 
nerves and along the corresponding dorsal spines, as 
has been pointed out by Dr. J. A. Ryle. Recurrence of 
these attacks without jaundice is characteristic of 
stones in the cystic duct. Cessation of the colic does 
not necessarily mean that the stone has either passed 
or fallen back into the gall-bladder. Often an enlarged 
and tender gall-bladder can be felt during and after the 
attack. 

3. Stones in the Common Bile Duct . — ^Here the 
symptoms are severe colic associated with jaundice and 
a tender area over the common bile duct. The attacks 
are intermittent or remittent. Sometimes nauasa may 
replace the pain and, in other cases, there may be colic 
of short duration without jaundice. I have known one 
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lady wko had attacks of pain about once a fortnight for 
seven years without any jaundice. She had previously 
had her gall-bladder removed, and at the second 
operatiofn, to which she at last consented, three stones 
were found in the common bile duct. 

DIAGNOSIS. 

The diagnosis is not always easy, for cholecystitis may 
be mistaken for appendicitis (especially when the 
appendix is placed high up), and for renal colic or 
gastric or duodenal ulcer. In differentiating chole- 
cystitis from peptic ulcer it is important to note that 
biliary dyspepsia has no time relation to food, and that 
there is achlorhydria in at least one-half of the cases; 
there is very rarely hypochlorhydria. On the other 
hand, with duodenal ulcer, over-acidity and hunger 
pains are almost constant. 

X-ray examinations are valuable in excluding the 
evidence of duodenal or gastric ulcer and occasionally 
in showing the shadow of gallstones. Case and Carman 
maintain that they can show 50 per cent, of gallstones. 
More important is the direct X-ray evidence showing 
distortion of the gastric or duodenal shadows from 
adhesions drawing the latter up to the right, or from the 
pressure of the distended gall-bladder denting the 
shadow of the duodenum or pyloric antrum. Examina- 
tion of the duodenal contents, by means of a Eyle’s 
tube, often helps, for pus cells wore found in 68 per cent, 
of oases examined at Now Lodge Clinic, and cholesterin 
crystals in 60 per cent. When stones obstruct' the bile 
ducts, however, this evidence is not available. Excess 
of cholesterol in the blood is also of some value, for 
more than 0*15 per cent, affords additional evidence in 
support of gallstones. Gallstones in the common bile 
duct causing jaundice have to be distinguished from 
hydatids, cirrhosis of the liver and cancer of the liver, of 
the ducts or of the head of the pancreas. It is the 
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association of Jaundice with definite and severe colic 
which m so characteristic of cholelithiasis and distin- 
guishes it from all these other conditions. Tlio absence 
of a palpable enlargement of the gall-bladder is also 
important, for this is rarely found when the attacks 
are due to gallstones, except iii those eases in whioli 
blockage of the cystic and common bile duct co-exist. 
In two cases I have known hydatid cysts block the 
common bile duct and cause symptoms similar to those 
of gallstones. The real disease was discovered at the 
operation and, in one case, T snccessfully shelled out the 
parent cyst from the upper surface of the liver. The 
patient was well when heard of some ten years later. 
With cirrhosis of the liver the jaundice is less marked, 
but there may be much pain due to perihepatitis and 
the characteristic history of alcoholism may bo denied. 
With growth and with chronic pancreatitis there is 
usually more wasting associated with deeper, more 
intense, and more persistent Jaundice. 

PRliVllNTlON. 

Those predisposed to gallstones (and there are 
families so predisposed) should avoid foods which are 
known to be rich in cholesterol, and this is especially 
important for women in the latter months of pregnancy 
and the earlier months of lactation, as pointed out by 
Hurst. For instance, it is important to avoid eggs, 
brains, liver, kidney, sweetbread, fats and excess of 
butter. In the medical treatment, dieting along these 
lines also helps, and the use of antiseptics, such as 
sodium salicylate, grs. x to xx, three times a day, for 
months at a time. Urotropine is, however, the best 
antiseptic, as proved by Hurst, who gives up to gna. 
lx or grs. Ixxx the last thing at night, together with 
grs. he of potassium citrate to prevent irritation of the 
bladder. This is given on five days a week, but is 
stopped at once if any cystitis or hssmaturia is noticed. 

398 



GALLSTONES 


He also gives mag. sulph., drachm i to iv, half an hour 
before breakfast, for this drug has been shown to cause 
rapid evacuation of the gall-bladder and the bile duct. 
Moderate exercise is of value, but violent exertion may 
bring on colic. Olive oil and belladonna may relieve the 
gastric symptoms chiefly by diminishing gastric acidity 
and allaying pain. 

OPERATION. 

I do not propose to enter into any details of technique, 
but rather to draw attention to the most general 
principles. Operations for gallstones are very difl&cult 
and should not be undertaken lightly. The anatomy of 
the ducts is intricate, especially when the parts are 
inflamed, and it is easy to injure them seriously. Any- 
one who undertakes this work should train himself 
thoroughly under a master. The main ideals are to do 
no harm and to remove all the stones, for gallstones 
very rarely re-form. Operations for gallstones, well 
done, caiTy a mortality of less than 1*5 per cent, for 
cholecystostomy and cholecystectomy, and 2 *5 per cent, 
for choledochotomy, but this may be raised to about 
15 per cent, when jamidice, and especially cholangitis, 
are present. Whenever possible, if the disease is 
limited to the gall-bladder, especially in young persons, 
it is important to remove rather than to drain the gall- 
bladder. If the cases are well chosen the mortality for 
cholecystectomy is less than that for cholecystostomy, 
and the after-results are infinitely better. It is impor- 
tant not to operate upon the common duct during an 
acute attack of jaundice and especially of fever. It is 
much safer to wait for an interval and to prepare the 
patient adequately. The risk of death in this case, from 
haemorrhage, liver shock, suppuration, and cholaemia, 
is very real. Preliminary careful preparation, with injec- 
tions of calcium chloride with plenty of water, and glucose 
by the rectum, adds greatly to the safety of the patient. 
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An Interesting Gall- 
Bladder Case. 


By GEOEGE EOBERTSON, P.R.C.S. 

Honc^ary Surgeon, Dunfermlim ami West of Fife HosyUiiL 


T he interesting points of tho following case may 
be put down thus : 

1. Tho great size of the gall-bladder, with its 
very thick wall. 

2. The very large stone impacted in tho nock of tho 
visGus. A few stones of greater size are recorded; 
these are reported by Sir J. Hutchison, Sir «T. Bland- 
Sutton, and Sir Berkeley Moynihan. This stone must, 
however, rank with them. 

3. The large fistula existing between the gall-bladder 
and the duodenum, allowing of a to-and-fro movemont 
of fiuid between the gall-bladder and tho duodenum, 
thus explaining the variation in size and tension as 
observed in tho tumour before operation, and causing 
some doubt as to tho exact diaposis previous to the 
opening of the abdomen. 

4. Tho relationship between the infected gall-bladder 
and the multiple arthritic condition. 


Mrs. B,, aged 68, wa« referred to me by my ooUoagno, Br. Jones, 
who had found her suffering from a large aWoaiiiial tumour. I 
fotand ixpon examination a large, firm, elastic Hwolling ocenpying 
the right hypochondriuro, right lumbar, and part of tho right iiiao 
rej^ona. Bulgii^ on all its palpable aapeota, it was vary pronouaood 
anteriorly, laterally, and posteriorly between the costal margin and 
the iiiao crest very distinct. It was tender on pressure. Clonic 
resonance could be detected on its anterior smd medial aapeota. 
Its dullness was continuous with that of the liver. The patient 
gaw a history of intermittent passage of large quantities of pide 
urine. During four days of observation the tumour was foimo to 
vary i^ewhat in size and temrion. The urine oontaiBed no ah* 
nomai tonsritueat. Her general apj^nmnoe was tmhealthy and 
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somewhat anxious. Many joints showed rheumatoid arthritic 
changes, which had been under treatment in an institution imme- 
diately previous to my consultation with her own doctor upon her 
arrival home. The diagnosis lay between a very much enlarged 
gall-bladder and a hydronephrotio right kidney. 

I operated by a vertical incision through the right lines seini- 
lunaris, and found, after separating several adhesions, a very large 
gaE-bladder distended to half the size of the adult head. On its 
inferior and deep aspects this tumour was densely adherent to the 
neighbouring structures. The fluid content of the swelling having 
been evacuated without soiling the peritoneal cavity, a large in- 
cision was made into the sac. The wall of the viscus was found to 
be neatly a quarter of an inch thick. Its remaining content was a 
dirty, grumous, viscid material, which, like the fluid already 
evacuatkl, showed no trace of bile, ^en the sao had been 
thoroughly cleansed by swabbing, a large flstula, admitting two 
Angers, was found between the gall-bladder and the second duodenum, 
near its junction with the flrst duodenum. The neck of the gall- 
bladder, which could only be explored from within, was found to 
embrace a very large, firmly-impacted stone which was, with 
difficiilty, removed. It was of a dark-brownish black colour, and 
weighed 2 oz. 30 gr. Almost immediately following its removal bile 
flowed freely into the gall-bladder. 

To have attempted the ideal operation of cholecystectomy in 
this case would probably have been disastrous, even if it had 
been possible. The feeble condition of the patient, who stood 
the ansesthotic badly, the density of the adhesions, and the 
presence of the fistula, all determined the less severe operation 
of removal of the stone, thus leaving the gall-bladder to collapse 
and drain. As the patient showed no jaundice, and gave no 
history of jaundice, I felt fairly comfortable with regard to the 
condition of the common bile duct. No pyrexia existed before 
or after the operation. A large, non-fenestrated rubber tube was 
used to drain the gall-bladder, instead of the usual No. 12 Jacques’ 
rubber catheter. Bile drained freely for over four weeks foHowing 
the operation, after which the tubs was removed. A smaller 
quantity of bile discharged into the dressings for about a week 
more. Then the external wound healed, and no further trouble 
or inermvenienoe was snfiered. The patient made an excellent 
recovery. 
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The Treatment of 
Exophthalmic Goitre. 

Bx T. GILLMAN MOORHEAD, M.D.. F.R.C.P.I, D.P,H. 
Physician to Sir Pairicic Dun’s Hospital, Dublin ; Regius ProfMSor 
of Physio, Trinity College, Dublin ; LaU Censor and Examiner 
in Medicine, Royal GoUege of Physidatis, Ireland, etc. 

HE prognosis and the treatment of exophthalmic 
I goitre may be considered practically together, 
inasmnoh as the results of the latter can only 
be judged by a knowledge of the former. Graves’s 
disease has been defined as a disease from which no one 
ever recovers, and of which no one ever dies. The 
aphorism is useful, though like most aphorisms it 
overstates the facts. In cases untreated, or treated only 
by the inadeq[uate medical methods in vogue up to 
about twenty years ago, about 10 per cent, of deaths is 
recorded as a result either of the disease itself or its 
immediate complications. The death rate in England 
varies from 5*5 to 21 per million living, in different 
counties, according to Campbell. In all Ireland it is 
about 7*6 per million living. On the other hand, 
a considerable percentage of cases get well either 
without treatment or with rest and symptomatic 
treatment alone. This number has been estimated at a» 
high as 60 per cent., but the time required for recovery 
is usually to be measured not in months but in years; 
although it will be admitted by all who have had much 
experience of the condition that occasional rapid and 
even sensational recoveries are encountered. The 
remaining 40 per cent, of oases drag throu^ a life of 
pemistent invalidism, with perhaps recurrent orisei, 
during which they are of necessity confined to bed ; at 
their best they are always easily recognizable as obvious 
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cases of hyperthyroidism. It is plain that one can only 
claim that a method of treatment is of value if it leads 
to a definite improvement in the above quoted figures. 

What symptoms, then, are we to pin our faith to, as 
evidence that our treatment is doing good, and that 
recovery is in progress ? Gain of weight is the first 
and most important. When successful treatment is 
inaugurated, the weight soon steadies, and in a few 
weeks begins to go up. Until an increase is registered, 
one cannot feel satisfied that progress is being made. 
Secondly comes diminution of tachycardia. But even 
under the most favourable circumstances the heart of 
a once hyperthyroid patient may continue, perhaps for 
years, to be more sensitive than the normal to emotion 
and other stimuli. The rate of basal metabolism 
also diminishes, but I purposely put this third, 
instead of first, as except in hospitals it is not always 
easy to have the necessary estimations made. 

Frequently in otherwise cured cases some goitre 
persists ; this is unimportant except from the Aesthetic 
point of view, but it is important at the beginning of 
treatment to warn patients of the fact, as some 
are inclined to look on the goitre in itself as being the 
disease, and fail to regard themselves as cured as long 
as even a trace of enlargement is left. These patients 
may be consoled by the reflection that the most famous 
and beautiful female statute in the world all show a 
distinct thyroid fullness. It is well also to remember 
that if the exophthalmos has been present for more than 
six months, it may not completely disappear, though, 
m a rule, even in very chronic cases it diminishes con* 
sidembly. In the process of recovery, tremor, sweat- 
ing, and aU other symptoms not especially mentioned, 
gaaerally lessen pari passu with gain in weight. 

I come now directly to the question of treatment. 
The first point to decide is between medical and 
surgical methods, and the decision must depend on the 
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results. But in discussing these results, it is essential 
that we confine our attention to recent methods. Ad- 
mittedly up to twenty years ago medical treatment was 
extremely unsatisfactory. Some enterj)xisiiig surgeon 
has indeed stated that, in the Uteraturo of the sub- 
ject, over three hundred difierent drugs are claimed to 
produce perfect and almost immediate cures, and laughs 
at the credulity of physicians who can tolerate such 
absurd statements. But I am now talking of treatments 
as they exist to-day, and, just as I myself refrain from 
quoting against present-day surgery such statistics as 
were collected and published by Kiose in 1913, so I ask 
surgeons not to judge present-day medical results 
by those of the past. Kiose, I may say, collected 
1,126 cases operated on between 1896 and 1912, with a 
mortality ranging from 1 • 3 to 30 per cent, iu the hands 
of different surgeons, and with a percentage of cures 
claimed varying from only 14*0 to 93' 7 per cent. 
Such statistics may now be put on one side along with 
the three hundred medical cures alluded to. It will at 
once be admitted that while many drugs are useful 
symptomatically, none arc of themselves curative. 
There ^ are, however, one or two medical methods to 
which, though almost obsolete, I must nevertheless refer. 
Some years ago, when oytolysius were in fashion, the 
milk of thyroidectomized goats, and the dried blood of 
goats which had been injected with thyroid extracts, 
were extensively tried and widely praised. Personally, 
I never got any satisfactory results from their use, and 
my own experiments to produce an anti-thymic serum 
convinced me that oytolysius were easier to write about 
than to produce. My reference to the thymus gland 
reminds me that thymus extracts, adrenalin, and, more 
lately, parathyroid extracts have also been extolled. 
HCTe, again, I have been unlucky s I have seen no good 
results from the use of these substances. In g^er^d my 
conclusion is that organo-therapeutio methods have so 
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far completely failed, but it would be rash to assert that 
nothing is to be hoped for from them in the future. 

Another modem medical treatment must next be 
considered. I refer to the administration of iodine, 
more particularly in the form of Lugoi’s solution, 
a method which has largely been brought into pro- 
minence by Plummer of Rochester. All here will 
remember the warning originally uttered by Kocher, 
Kretz, and others against the use of iodides in hyper- 
thyroidism, and many of us must have been able to 
verify the fact that the incautious administration of 
iodides to adenomatous cases is capable of converting an 
apparently simple goitre case into one of undoubted 
Graves’s disease of the toxic adenoma type. Per- 
sonally it has happened to me not infrequently to 
be called into consultation in such circumstances, 
and to have subsequently seen improvement follow 
when the iodide treatment was stopped. In 
these circumstances I was at first slow to adopt 
iodine therapy, more especially as the results I 
obtain by other methods are so satisfactory. It 
may be added, moreover, that all that is claimed for 
this treatment is that it temporarily itnproves the 
patient’s condition to such an extent that surgical 
treatment becomes simpler and safer. The actual 
method is, of course, based on the fact that the goitre 
in Graves’s disease is deficient in iodine content, but 
whether this is due to its rapidly pouring into the blood 
its specific product, instead of storing it in colloid form, 
is as yet undecided. It is undoubted, however, 
that carefully regulated doses of iodine can lower the 
basal metabolism, can lessen the heart rate, and can 
cause an increase of the patient’s weight. If too large 
a dosa^ is employed the patient gets worse, and if 
the administration is stopped immediate relapse may 
ooour. It may be added that the English workers, 
Mellanl^ and Fraser, axe much more restrained in 
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thdr enthusiasm coiiceming iodine treatment than 
are the American and Continental workers. 

My own present view, however, after six months’ 
trial is that the administration of ten drops of 
LugoFs solution once or twice daily is not merely an 
important preliminary to surgical treatment, but is 
also of value in cases in which a medical course of 
treatment has been decided on. When iodine is given, 
improvement takes place more rapidly than formerly, 
and this improvement is later rendered permanent by 
the means to be described. 

The methods which I myself advocate are in no way 
original, but I quite definitely claim that they can pro- 
duce a cure of between 70 and 80 per cent, of cases within 
six months. In order to ensure success strict attention 
to detail is most important. What I advise is as 
follows ; 

(1) The patient must go to a nursing home for the 
first month : any attempt to carry out the treatment 
in the patient’s own home is not likely to succeed. 
(2) During the first week the patient remains rigidly 
in bed, an ice-bag is applied to the thyroid gland for at 
least two hours daily, diet is largely vegetarian, seda- 
tive are given at night if required, very few visitors 
are allowed, quinine bromide, five grains, is given throe 
time daily, local septic foci are attended to, ami 
intetinal stasis, if present, is got rid of by suitable 
means. (3) During the next three weeks the same 
regime is followed, except that each afternoon tho 
patient receive an X-ray exposure to tho thyroid and 
thyme region; the actual dosage is a matter for the 
radiologist ; but I would like to emphasize the fact that 
only an expert radiologist should carry out the treat- 
ment. Twice I have seen in consultation ease tha tf 
have been X-rayed by persons who were not experts; 
neither of these oases was in the very least improved 
as regards the hyperthyroid symptoms, and both od 
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them had X-ray bums. (4) After a month in the 
nursing home the patient is allowed to return home for a 
month. life must be taken easily, not getting up tiU 
after lunch, and only going for short walks, but otha:- 
wise no other treatment is required. (6) After this 
month at home a second three-week X-ray treatment 
is carried out. For this treatment it is less essential 
to enter a nursing home, but if expense be no object it 
is advisable. This method of giving a second X-ray 
course, after an interval, is more effective in promo- 
ting cure than is a prolonged single X-ray course. 

By the end of the first three weeks the patient is, as 
a rule, more comfortable. When the treatment is over 
there is generally an enormous gain all round, and 
by the end of six months from the beginning of treat- 
ment the patient should be perfectly well. The goitre 
as a rule becomes hard and fibrous, and the process 
of fibrosis may continue long after the treatment is 
finished. The advantages"of^this|treatment are : first, 
that it is safe; and, secondly, that it gives as good 
(personally I maintain better) results as surgery. 

Now, in attempting to support my statements by 
statistics I hope it will be remembered that the number 
of cases seen by a single physician in a small country 
are necessarily limited, and carmot in any way compare 
with the enormous numbers seen in some of the trans- 
atlantic clinics. It may, perhaps, be objected that 
the numbers I quote count for nothing without a short 
record of each case. To provide such records, however, 
would obviously be tedious, and, in consequence, I 
may say that when I speak of complete recovery in 
any given case, I mean real restoration to practically 
full normal healtL Some of the oases that I 
refer to as complete recoveries are, for example, able 
to hunt, to win golf handicaps, and to run important 
buriiwrases. They have aU gained weight, are free 
from tachycardia, and in the few that I have been able 
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to got tested basal metabolism is normal. 

In recording my cases I purposely leave out those 
treated in my general hospital, for various reasons, the 
chief being the difficulty in following up these coses. 
Of private cases I reported five cures out of six treated 
in 1914. Between 1914 and 1917 tho busy times asso- 
ciated with the war prevented me from keeping 
accurate notes. Since 1917, up to the present date, 
I have treated under my own supervision, as distinct 
from cases seen only in consultation, exactly fifty-one 
private cases. Of these I have been unable to get 
recent information concerning four. Two out of th®se 
four are in England, and were doing well when I last 
heard of them. 

This leaves 47 cases, but of these three had treatment 
for a very limited period only. Two of the 47 are still 
undergoing treatment, and here I may remark inci- 
dentally that during the last twelve months I have 
seen many fewer cases than in the preceding years, 
presumably due to the settled condition of the country 
now. Deducting the above-named five oases, I am 
left with a final number of 42 cases. Of these only 
one case is dead ! this patient died in 1919, of influenzal 
pneumonia, Just after her second course of X-rays. 
Two patients definitely did badly, in the sense that 
they showed no response whatsoever, and one of these 
after a third course of treatment became for a time 
acutely maniacal. Since writing this I have seen both 
of these cases. They are now in a much quieter stage 
of the disease. Of the remaining 39 I claim 32 as 
complete cures, and seven as very much improved. 
Two of these patients suffered from a relapse fifteen 
months and twenty-two months respectively aftar 
apparent cure, but both of the cases did well after 
renewed treatment, and now rank amongst my com- 
plete cures. These figures work out at 76 per omit, of 
cures, and about 17 pec cent, much improved, aad are, 
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I maiQtam, enough to justify one’s reliance on medical 
measures. The alleged disadvantages of medical 
treatment are as follows : 

(1) Expense ; to the private patient the treatment is 
not more expensive than that of one or more operations. 

(2) The time involved ; to this I reply that, in my 
own experience, immediate good results after surgery 
are rare. My experience is, I admit, limited, but I 
have certainly seen cases not as weU six months after 
an operation as after the treatment outlined above. 
Recovery from the operation must not be confounded 
with cure of the disease. 

(3) I freely admit that results are harder to obtain in 
the hospital class of case than in private, owing to 
the dMoulty of carrying out the essential details. 

(4) It is stated that one cannot control the treatment, 
and that myxcedema may result. This very statement 
is in itself an admission that the treatment is a success* 
ful one. I have only met with one case in which 
myxcedema did actually develop. 

This case was a curious one. A lady, well known to me, came to 
me some three years ago, and demanded th3rroid tablets for obesity. 
Knowing her well in every way, I refused, as I knew that if I gave 
her a small dose, she would, in her desire for rapid restdts, multiply 
it ten*fold. She, however, obtained them elsewhere, and whether 
post or propter, I was next asked to see her in consultation some 
twelve months later, when she was suffering from typical Graves’s 
disease. She made a very good recovery in less than six months, 
and was so impressed with the method that she sent me two similar 
cases. Later, when troubled times arose, she decided to live in 
England, and not feeling well while there, decided to haTO an X-ray 
course on her own acootmt. She persuaded a radiologist to treat 
her, and all went weU for a time ; but last autumn I got a letter 
from a doctor asking me about her, and telling me that she had now 
developed symptoms of myxcedema, 

Now, as regards surgical treatment, its varying 
metbods and results, I do not venture to write. I am 
quite aware of the magnificent results obtained in 
some clinics, but I feel that the low mortality and the 
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success attained can only l>c es])eeteil under very 
special drcumstances. If operaiions fen’ lliis disease 
were performed only by those who are sjK'eially skilled 
and who have thoroughly equipped hospitals at their 
disposal, the total mortality might }«j ahnost negligible, 
but if surgical treatment is admitted as the treatment 
to be generally adopted, and if it is i«it in practice 
all over the country by general surgeons, I am 
convinced that the mortality will be high. 

It has been suggested to me that, exophthalmic 
goitre is a milder affection in Irelant) fhau else- 
where, and that surgical treatment is less urgently 
required here because cams yield more readily to 
medical measures; but that in some countries it i« such 
a dangerous malady that medical dalliance is out of 
the question, and that a kill-or-cure policy must be 
adopted. 

I have no doubt that some surgeons will claim 
much better mults than I can produce, and 1 
freely admit that the mortality, though still by 
no means a negli^ble factor, is now much reduced. 
Surgeons naturaffy object to having only the very bad 
cases referred to them, but I can conscientiously state 
that, were I dealing with a relative of my own, I would 
unhesitatingly select mescal treatment, unions the case 
were one of the severe variety; in such an iimtaaoe 
I might hesitate. In this choice I am not alone. Hale 
White and other writers have emphasized the fact that 
the operation only too frequently is not a certain 
cure, and inasmuch as it is uncertain and is not safe, 
I prefer the course that is uncertain but safe. 

Neither physician nor surgeon can claim that he is 
doing more than dealing with the cause of some of 
the symptoms, but till we know what leads the thyroid 
gland to hyperfunction no other course seems open. 
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Green. 

C alculi are not infrequently encountered in 
relation to the salivary glands. They are 
occasionally met with in connection with the 
parotid and Blandin’s glands, but those in connection 
with the submaxillary gland are the commonest. The 
stone which is deposited from the secretion of the gland 
is chiefly formed of calcium phosphate with small 
amounts of calcium carbonate and magnesium, and 
about 6 per cent, of organic matter; it is whitish or 
whitish-brown in colour. The causes of the deposition 
of the calcium salts are probably those which favour 
the deposition of solids from the fluids in which they 
are suspended in other situations. Thus, stagnation of 
the secretion will help a high percentage of solids in the 
fluid either in response to special diet or to other cause, 
and probably, above all, to the presence of a nucleus upon 
which crystallization can take place. 

In the majority of oases this nucleus is formed by 
inspissated mucus. There are several instances in 
the literature of secretion so thick as to be unable to find 
its way through the opening of Wharton’s duct. We 
can imagine that a flocculus of mucus might remain 
in the duct and so form the starting point of a calculus. 
The following case is an examplej 

Mim. C. M. oomplomed of sudden laoiniating pains in tbe floor of 
the mouth and in the tongue. The mouth could soaroely be opened or 
the tongue protruded. On raising the tongue a soft, rounded swelling 
was sem beneath it at the opening of Wharton’s duct. Stone in 
the duct with pus behind it was diagnosed. The duet was craned 
end a soM ioms oame out followed by a gush of pus. The male 
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pioved to b« ft Mxtal} stone sarrouaded by » substimoft lOMinbUag 
oook^ mftoaroni. (Johnston.) 

It is quite possible that bacteria may play a role in 
this matter, either finding their way in at the opening 
of the duct or being excreted by tho gland. Tlioy are 
often obviously present soon after tho stone has formed. 

Foreign bodies which get into tho duct by accident 
will also cause a deposition of lime salts, and thus 
cause the formation of a calculus. The following is a 
good example : 

M.D„ atter having ©«ten a tront went to bed, but ww ftWftktncd 
wilh tweiUng smd pain of the right sublinguaJ region. PoultloM 
were applied, but he had a very unoomfortable feeling at the 
actiemity of Wharton’s duct, and kept making movements with 
hia tongue ae if to brush away a foreign body from the region. 

Ev^thing quietened down tiU three years later, when be had 
two other violent attacks of pain in the region. Tho tongue swelled 
and ehewing became impossible. A surgeon passed a probe into 
’Wharton’s duet and felt a stone which he intended to remove next 
day. During the night, however, there was an exoruciating attack 
of pain and, in making a movement with the tongue, the |»timt 
fdt a prick. On examination a stone was seen and extracted. 
It was four to five lines long and half an inch in olroumfermioe, and 
had the appearance of a small sugar plmn ; it was long, rough, and 
white. In the centre was a fish bona which protruded at one end 
for a quarter of a line. 

Other instances might he quoted. !Hiu8 Ciaudot 
reported a tailor who had a pig’s bristle in the duot. 
Another case was that of a soldier who had a spikelet 
of com, a central axis with four small leaves aitaiohed 
by thin pedicles, upon which salts had become d€^08ited, 
TOie condition was termed an acute ranula. BouiUet 
mentions a man who was ill for nearly three weeks with 
pain and swelling of the tongue. Daily probing of 
Wharton’s duct gave relief and let out the saliva for 
fourteen days, after which time a foreign body was 
believed to be present. An incision was made and a 
piece of straw found. In Closmadeuo’s case a pieoe of 
straw was seen protruding from Wharton’s duot. 

In one of Hulke’s cases a piecje of woody tissue wm 
found^as a nucleus of one stone, after which others Imd 
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formed. Usually the atones form in Wharton’s dnot, 
but they may do so in the smaller duots of the gland 
itself. Spenoer reported a case excellently illustrating 
this : 

A girl of twenty had pain and distension of Wharton’s duot. 
On incision there was an escape of ropy mnons and small oalouli 
like rice grains. The incision was kept open and more calculi 
escaped. W^en the incision was closed, the s3miptoui8 retximed, and 
a second incision was needed, when more oalcidi were scraped out. 
Eventually the gland had to be removed. On section, oalouli were 
found throughout the gland ; they consisted chiefly of carbonate of 
lime and had to be dissolved before sections could be out. There 
was dilatation of all the ducts, which were filled with inspissated 
mucus in which the carbonates were being deposited. (Tram. Fatli. 
8oe., 1898, xHz, 86.) 

The stones are generally single, but two or more may 
be present, so that grit or sand may be found throughout 
the ducts. The shape of the stone usually is that of a 
small date stone, or a long spindle, this being the oaet 
formed by the mould of the expanded duct ; sometimes, 
however, one end is thicker than the other. 

Where there is more than one stone present the stones 
are often faceted. In size an ordinary date stone would 
be considered large, but this has often been exceeded, 
U’ Aroy Power reported a stone which weighed 4 * 4 grams 
(63 grains), was an inch long and one and a half in 
oiroumforence. It was only discovered after the 
submaxillary gland had been removed and the trouble 
bad lasted for over forty years. Dolery records a case 
where a calculus, 2 grams 16 centigrams (31 grains), 
was removed and the wound did not heal, so it was 
probed a month later, when another stone a little 
smaller than the preceding one was found. McCartan 
mentions a French priest in whom a painful swelling 
suddenly formed and eventually burst giving exit to 
pus, grit, and two long, rough calculi weighing between 
them 13 grams when faceted where they had been 
in contact with each other. There had been no trouble 
till two days before, when suppuration threatened. Mid- 
daui^ ^ves details of a case where the stones ulcerated 
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out oi the duct and fornicd an abscesia ; the submaxUlary 
gland was excised, and two stones found articulating 
by a ball-and-socket joint. The larger weighed 
4*46 grams (04 grains), and the smaller I'O.S gram 
(28 grains). In this <!uso the history was over 18 years. 
Puzey reported a ease where the stone weighed 
7*6 grams (111 grains), and cousidoriiig its size, its 
weight was very sinall. The history was more than 
two years. In nearly all eases where the stone is large, 
its formation must have extended over a considerable 
time, but as in the case of the French priest mentioned 
above, there is tK» necessity for any .symptoms to occur 
unte the stone moves forward and blocks the outlet 
of the duct in the manner of a ball-and-socket valve. 
Stones have been reported as occurring in the salivary 
glands of children. Wright mentions one in a oliild of 
nine, and Schenok irecoMs one in a child of seven, and 
another in a child of twelve. 

SYMFrOMS. 

The symptoms of the condition are very characteristic 
when they axe well developed. There is pain in and 
under the tongue, and swelling in the submaxillaxy 
region at meal times. This pain may vary from mere 
uneasiness to pain so acute as to prevent eating, as 
eating always makes it worse. This can bo under- 
stood, as the movements of the jaws and the pre- 
sence of food in the mouth cause the reflex secretion 
of saliva, The flow causes the stone to move and 
block the mouth of the duct. The secretion can bo 
formed against considerable pressure so that the 
tension rises and causes the pain. 

On stopping the action of the jaws and the stimulation 
of food in the mouth, the secretion ceases and the pain 
gradually subsides. No pain may be felt for some days 
or weeks if the stone has passed back to a wide j^rthm 
of the duct and does not cause a Mode ; when pain and 
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swelling occur they may remain permanent for some 
days and then pass off, to recur at a future period. 
I have known of two such cases diagnosed as recurrent 
mumps, both of which were found to have a stone. If 
one kept in mind the fact that what one is incKned to 
diagnose as recurrent mumps is always due to a 
calculus in the salivary ducts it would be a help. 
Sometimes a swelling like a ranula may form with more 
or less pain and an unsuspected stone may be found on 
incising it. In other cases there has been no trouble 
till symptoms have suddenly appeared very acutely 
with great pain, tenderness on moving the tongue, and 
swelling of the submaxillary gland. This may pass on to 
abscess formation and the discharge of the stone. If 
the stone is not discharged a fisttilous tract may form, 
and the stone may be found later, on probing the tract. 


DIAONOSIS. 


The diagnosis of calculus may not be at aU easy. 
The presence of a stone may be suspected, but it may 
be difficult to find, even on passing a fine probe down 
the duct into the gland. This can easily be done with 
patience, the difficulty being to enter the duct winch 
opens at the apex of a papilla. In many cases the stone 
can be felt by putting one finger inside the mouth and 
the other hand under the jaw, and stroking the duct 
along towards the opening. In suspected cases in the 
out-patient department, I have several times given the 
patient something to eat, when the stone is washed 
along to the front of the duct and easily felt, or swelling 
of the submaxillary gland takes place. It is curious 
what a large stone can be tolerated by some people, 
while in others minute calculi may set up symptoms. 
The pr^ence of a calculus should always be suspected 
if pressure on the floor of the mouth makes pus issue 
from Wharton’s'Tduot. Besides the diagnosis of re- 
current mumps, twhich is sometimes made, I have 
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known nlceration due to a stone mistaken for carcinoma, 
and in the first case I ever saw this mistake had been 
made. The details were as follows : 

The mm was a porter in No. fl ward of the Eoynl Infinaary, 
ScUnburgh, while I was n reeklent. Hr had a soreness in the floor 
of the raouth for about a month, and ulceration bad gradually 
appeared. On examining the .sore somotlung whitinli was visible 
at the bottoai. On toucfiing tins with a probe a atone was found. 
On removal it was exactly like a sninU date stone. Tlie tilcer healed. 

Diagnosis may also bo very difficult when the 
calculus is far back in the gland or has become sur* 
rounded by a considerable amount of fibrous tissue, 
and the true nature of the case may only be revealed 
after excision of the mass involving the submaxillary 
gland. Kuttner reported five such cases, four of which 
bad been diagnosed as carcinoma. As an offset to 
these, however, an error in the opposite direction, 
reported by Croste, may be quoted ; 

A Ih^Qoh officer took to smoking a pip in the tienohes ; bo wm • 
confirmed smoker and took in the smoko very hot. He developed 
a plaque of leucoplakia round the opening of Wharton’s duot. This 
mrew very hard and felt just like a small foreign body inside the duot. 
Pressure on the canal made a whitish fluid and debris come out 
of the duct, a calculus was diagnosed in consequence, and much time 
lost. Eight months later a gland was felt under the angle of the jaw. 
The conmtion proved to be a squamous epithelioma. 

Sometimes an X-ray photograph will show the 
stone quite clearly. 


TEBATMENT. 

Once the diagnosis of calculus is made the treatment 
consists in removing it as soon as possible. If the stone 
can be felt in the duct all that is needed is to irifiltrate 
the tissues with a little eucaine or novocaine ; too much 
should not be injected for the tissue easily becomes 
cedematoiis, and the stone, if small, may be lost. This 
happened to me once, and I had great difficulty in 
finding it. When sensation is abolished the thumb 
should he placed under the jaw and the forefinger in 
the mouth over the stone. IMs is more easily done on 
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the left side. An incision is made on the long axis of 
the duct, when the knife will bo felt to grate upon the 
stone. Once the knife gmicH upon the stone the tissue 
should he di vdded for its full extent at once ; if the knife 
is taken away the stone may not bo found again easily. 
It must be remembered that blood obscures the view, 
and there is no room to swab. The stone should, if 
possible, be cut down upon, the tissues divided, and the 
stone turned out with a knife, practically in one move- 
ment. If a general ansesthetio is given, attention to 
these details is not so necessary. In some cases the 
canal can be slit up on a probe introduced into its 
interior and the stone expressed from the opening. 
In one case the stone could not be removed from the 
duct as the canal fitted closely round a waist-like 
constriction on the calculus. 

The foUowing cases are quoted as being instructive : 

A woman, 22, was said to have a ranula, as she had a history of 
a six years’ swelling in the floor of the month which subsided 
when there was a flow of saliva. The tumour was dissected out 
and a calculus fomid weighing 76 grains. It was trihedral, one 
side smooth and hollow, the others rough and convex. In its 
centre was a black fragment of woody tissue, with oonoentrlo 
rings round it. Six years later she was admitted with an abscess 
in the nook and discharging sinuses. She had been well for four 
years, and then an abscess hod broken and soma small stones 
ainoharged. After a year the abscess had healed, but hod formed 
again tfuvso months later, and had not olased since. An opening was 
made and a calculus 1*6 by 1 cm. was removed. Seven years 
later she was admitted again ; she had been weli for four years, 
then abscoRS had formed, and stonas had been dlKohsrged. She 
now liad all the side of the nock Inflamed. TWs time two calculi 
were removed, the larger being the size of a liaricot bean (Hulke). 

M. S. complained for about three years of pain and uneasiness on 
eating, which wore getting worse. Calculus was suspected, but nothing 
could be felt even on probing the duct. At last, after having eaten 
something, a small mass was felt. A local antesthetio was injected 
and an incision made far back over the duct. Two small stones were 
removed. The patient had peat pain and swelling for some days, 
and the pain only g^ually disappeared. The cause of this pain was 
unknown, and left in the mind the possibility that a piece of stone 
might have been left behind. Later, he passed a small amount of 
grit, snd still sometimee experiences an uneasy sensation in the 
wgimi. 
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Frequency of Micturition 
in Infancy and Childhood. 

By DONALD PATERSON, B.A., M.B., M.B.C.P. 
Physician, for Diseases of Children, WeslmiMkr Hmyikd; Physirmn 
to Oui-poHents, HospUatfor Sick Ckddrtn, Grroi Ormond Stett, and 
to the lisfaints' Hmpiid, Vincent Sqmre. 

I N infancy the diet is fluid and the quantity taken 
in and excreted as urine requires a frequent 
emptying of the bladder. The normal infant 
passes water after each feed and once or twice during 
the night at least. As the child’s diet becomes of a 
more solid and less fluid nature the quantity of urine 
and need for micturition become less. By the ago of 
eighteen months to two years control of the bladder and 
normal spacing of the periods at which micturition 
should take place, are firmly established. 

^Frequency, therefore, is not pathological in the young 
infant, both for reasons of diet and training. 

From one month onwards an attempt should bo mado 
to teach the infant to control tho bowel and bladder. 
Immediately after each food tho infant should ho platwl 
on the chamber in order to establish an association in 
ifs mind between tho passing of its urine and tho fwling 
of the chamber on its buttocks. To hoip this some 
nurses in addition croon or hiss so that the child has an 
auditoiy association as well as its tactile one. Gradu- 
ally this association becomes firmly fixed in tho infantile 
mind, so that it fails to pass its urine unless the usual 
procedure is followed. The time at which this u 
accomplished varies greatly. Hie fidelity of the nurse 
or mother to her duty and the nervous control of the 
individual infant are the chief factors. Ono® tihis 
association is firmly established and properly main- 
tained the probleni of bcKi-wotting doen not arise. 
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The causes of frequency may be divided into those 
where the bladder or urine are d .>finitely at fault, and 
those where the training or nurvous control of the 
bladder has either never been firmly gained or has been 
temporarily lost. 

Frequency of micturition is of course associated with 
a cystitis or stone in the bladder as in adult life. But 
this is an extreme rarity. The urine, however, should 
always be carefully examined and the presence of pus 
or organisms excluded. An X-ray of the bladder is 
seldom necessary to exclude stone with a normal urine. 
A strongly acid urine will occasionally ])roduco fre- 
quency and a drachm of citrate of potash or bicarbonate 
of soda in the day will set this type of case right. 
Again, the amount of urine passed may be great, so that 
diseases such as interstitial nephritis and diabetes 
insipidus or mellitis must be excluded. Careful urinary 
and physical examination with inquiry into tho liabits 
of tho child will soon exclude those. 

[ft ono child aged on© year* tho mother complained of froqucncy 
and the fact that drinks of water were demandod day and night. Tho 
ohild wan admitted to Groat Ormond Street Hospital m a possible 
case of interstitial nephritis for observation. Drinks were withhold 
at night and given at regular intervals during the day, with tho 
result that the diuresis cossod and normal urinary and drinking 
habits wore obtained in a few days. 

Jn cold wouthor it is a usual experience that » 
tUuri?HiH octsurs, with a result that a toudoncy to fre- 
quency is most common. In very warm woatbor the 
exact roverso pertains. 

It is a fact with which most observant mothers and 
nurses will agree, that during tho actual piercing of the 
gum by a tooth many children have some degree of 
frequency. The explanation of this is not an easy 
matter. At this period the ohild tends to have anorexia 
and to take very little solid food, and more fluid is 
drunk in cousequonco, hence the more frequent urina- 
tion, The urine, in addition, is more jicid at this time, 
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which may also contribute to the frcqtiency. 

Having definitely exdiuU'cl intlaiuniation of the 
bladder, Btone in tin bliifhler, .strong acidity of the 
urine, and a tenfieney to tlu’ pn.'^sHge of too great a 
quantity of urine, it wbcmUl Ix' asstimed that tiie fault 
Hes in the nt?rvoti.s control of liie bladder. Homo 
children are allowed to pa.sa nriiio at too frequent 
intervals, and ai'o either constantly wet or constantly 
asking for the chamber. In such cases it is necessary 
to measure the quantity of urine pa-saod on each 
occasion throughout the day. The bladder of the child 
from one to three years should bo capable of containing 
from three to six ounces of urine. If therefor© a few 
drachms only are passed on each occasion it becomes 
quite clear that the bladder is being only partialiy 
filled. An attempt now should be mad© with the 
co-operation of the mother or nimae to lengthen the 
periods between mictmition. This cannot he done sue- 
ocHisMly unless the child wUl ask for the chamber, and a 
preliminary ooume of training may be necessaiy to get 
the child to associate the chamber and the passage of 
its urine. Once the child will ask he must be kept 
interested and employed as the time approaches wh«a 
micturition is expected, and the bladder, which has 
become small and contracted, will thus bo allowed to 
fill to a greater and greater extent. The child’s cliscom- 
fort at waiting tends to pass off and it becomes clour to 
him that the urine need not be passed immediately the 
feding of fullness occurs. Great tact is required in 
bringing this about. If too much attention is drawn to 
the frequency, if it be discussed in front of the child and 
he be reproved for it, then it will undoubtedly assume 
undue importance. He soon finds out that the house- 
hold is upset and alarmed and he has become the centre 
of the stage. Properly managed, no apparent notice is 
taken of the frequency, and a quiet optiraiam should 
pervade the home, the child being praised when any 
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improvetnent shows itself. Any mention to the child 
of his failing should be one of oncouragomeut and not 
reproof. A normal child may suddenly develop frequency 
after an illness if the diet has been thikl, ucce.ssilating 
frequent emptying of the bladder. In his run-down, 
debilitated condition, this acquired frequency i.s often 
maintained and can only bo set right by tonics, attention 
to the child’s general health, and change of air, together 
with careful management of his habits of urination. 

The nervous child may show recurrent bouts of 
frequency from time to time. It will be noted that these 
bouts coincide with periods of great excitement, such 
as Christmas, birthdays, change of nurse, etc. For 
instance, a child who is taken much notice of at the 
tea-hour will often show marked frequency as the result 
of the nervous strain. It is then essential to avoid this 
excitement. Our medicinal sheet-anchor in these cases 
is belladonna or atropine. This drug, acting as an anti- 
spasmodio, allows the wall of the bladder to relax and 
therefore to hold more urine. The period betw'cen 
micturition is lengthened, the confidence of the child 
in himself is restored, and the mother or nurse is filled 
with the groat tonic, namely, optimism. The child 
sleeps better and once the vicious circle is broken ho 
rapidly becomes normal. Five drops of the tincture of 
belladonna, given throe times a day, well disguised in 
syrup of orange, should bo the initial dose. H extremely 
nervous, two or three giuins of potassium bromide may 
be given at the same time. This dose of belladonna is 
suitable for the average ohikl up to the ago of three years. 

In a large series of cases of enuresis it was noted that 
frequency occurred in the daytime in throe out of every 
four cases. 

No mention has been made of the mentally dofeotiv* 
child or the child with organic nervous diseaae. 
Certainly in the former much can be aocomplie^ed by 
faithful early training. 

on 
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The Diagnosis of Peptic 
Ulcer. 

Bv CECIL BULL, M.B., M.R.C.P. 

Asmkint Phjjukhn, Ihtjnl Watrrim UtvijnUtl ; Amiifant Oursior, 
Si. Geor'jc'a nnspiUtl. 

C hronic gaslric ai»i duodanal wlcers are com- 
mon lesions, and, when sncce\s.sfully tliagnosed, 
may ho among the mo.st satisfactory groups of 
cases in abdominal surgery. Cut the pro-operative 
diagnosis is often very luicortain and is made wth .so 
little confidence, that operation is performed for diag- 
no.stic purposes. This is ati even mort^ uncertain method, 
■wliich may amount to a surgical disnster, for. iu a few 
cases a lesion is found and suceeiisfidly dealt wit It, but 
too oft en nothing abnormal is seen, a barmktsH appendix 
is removed or, far worse, a gastro-jeittnostomy is put 
on to a stomach reflexly disturb^ by extra-gastric 
irritation. 

In terms of moderation, operation for diagnosis is a 
hazardous undertaking; necessarily so when it is under- 
stood that gastric symptoms may arise from an area of 
irritation anywhere within the length of (ho alimfuiacy 
tract, and indeed from ahnost any of tho {ilidcuniiial 
viscera. Having also seen a number of oaHcs in which 
gross pathology has been overlooked at such operations, 
I can never consent to the exploring of an abdomen with 
ohronio symptoms in the absence of a definite diagnoeis. 
^ Such a hazard might justifiably be undertaken in the 
inter^ts of the patient if a pre-operative diagnosis 
could not be made, but it is the object of tins paper to 
show that the diagnosis of peptic ulcer of the stomach 
or duodenum can and should be made with an accuracy 
of not less than 90 per cent. 

And it is not only for th» surgeoia accurate 
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diagnosis is essential, for it Ls waste of time to timt a 
case medically for poj)tio nicer nulesa ilie diagnosis is 
reasonably or absolutely certain. Ncvertbolcss, many 
patients have boon so Iroated for years on the strongth 
of a single hjematemosis or other siiggostivc symptom— 
which may or may not have been due to peptic nicer. 

The diagnosis is made on a careful review of 
the evidence obtained from (J) history, (2) physical 
examination, (H) X-ray examination; and it is more 
satisfactory if the physician himself can make all of 
these examinations. 

There arc other tests which may be used. The test 
for occult blood in the stools is often useful. A blood 
count may be necessary, and also bacteriological 
examinations in a few cases. There is also iho t^fe 
meal and iho fractional test meal from wliich certain 
deductions may be made, but the evidence obtained is 
worth so little in comparison with other methods that 
I have now abandoned it as a routine practice. 

HISTORY. 

The so-callcd “typical” history of peptic ulcer is very 
valuable when it can be obtained, as it can in about 
40 per cent, of ulcer cases, but it is impossible and there- 
fore imwiso to make a diagnosis on the history alone. 

The late Dr. B. W. Sippy used to say that every case 
of gastric or duodenal ulcer showed the same charac- 
teristic symptoms and signs which could always fa© 
shown to bo present if enough time and patience wore 
given to the investigation. In fact, Sippy admitted 
every case to one of his hoaiutais and refused to allow 
the diagnosis of peptic ulcer until those charaotorlstios 
—which he called “the five clinical facts” — ^liad been 
proved. They ore : — 

(1) Tliat the onset of pain or discomfort is from on© 
h&H to four hours alter a full meal. 

(E) It it relisved for a similar period by a full meal. 
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(3) It is relieved by an adequate (neutralizing) 
quantity of alfcali. 

(4) It is relieved by completely emptying the stomach. 
{^) The gastric acidity is increased both quanti- 
tatively and qualitatively during the height of pain. 

Every case of peptic ulcer can, as Sippy showed, be 
made to exhibit all of these five clhiical facts. But iii 
many oases one or more of these points comes out hi 
the history and, although such statements cannot be 
accepted in the same way as they could under clinical 
observation, yet they are very valuable, and in most 
cases it is unnecessary to put them to proof. 

The history of gastric and duodenal ulcers is the 
history of long-standing bouts of pain or discomfort in 
the epigastrium. It is significant that most patients will 
point with one finger to the seat of discomfort or pain, 
whereas the reflex dyspepsia patients pass the whole 
hand across the epigastrium with no certain localization. 

A special characteristic of the symptoms of peptic 
ulcer is the tendency to remit and relapse, until finally 
the symptoms become continuous with no remissions 
at all. The relapses tend to occur in the spring and 
autumn with the change of seasons, and many patients 
enjoy such long periods of remission m the eai'ly years, 
that they do not seek advice until they have an 
unusually long relapse or a sudden hsematemosis. 

Pain may radiate from the spot indicated by tho 
finger. It may radiate across the epigastrium, up into 
the thorax, or through to the back, the latter being 
frequently observed in penetrating ulcers adherent to 
the pancreas or liver. 

In character the pain is described as sharp, aching, 
gnawing, or burning, or it may not be a pain at all- 
only a sense of discomfort or dragging in that situation 
which, by its constancy in recurrence and position, 
caus^^the patient to complain. 

It is a valuable point to remember that some 
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abdominal discomfort with peptic ulcer is invariable. 

I have heard of cases which have never had a symptom, 
and I have had the opportunity to question many of 
them, and I have never yet met a case from which by 
careful questioning one can elicit no history whatever. 

The qualitative effect of various diets is not very 
constant, but it may often be noted that pain is severe 
after a meal of cereals. Mineral acids excite pain. 
Sugar and alcohol give temporary relief. 

Physical exercise brings on an attack of pain sooner 
than if the patient rested after meals, 

“CHnieal facts” (1) and (2) are illustrated by the 
patient’s statement that there is always a period of 
varying duration after a meal when the pain or dis- 
comfort is absent. In gastric ulcers this relief is often 
not for more than half an hour, and in penetrating 
gastric ulcers with peritoneal involvement it may be 
but partial, and the admission is obtained only by 
careful questioning. 

(3) Patients rarely take enough alkali to neutralize 
the acidity of the gastric contents, but all patients with 
gastric or duodenal ulcers have discovered for them- 
selves or through their doctors, that soda, or bismuth 
and soda, gives some relief. 

(4) Is illustrated in the liistory by the statement that 
vomiting when the pain is at its height gives relief. 
Vomiting does not necessarily empty the st^macii 
completely, but it is also associated witJi regurgitation 
of the alkaline contents of the duodenum and the 
remaining gastric acidity is considerably lowered. 

A stomach or duodenum with peptic ulcer never gives 
pain when the stomach is completely empty. I know 
(ff only one exception to this rule, namely, that a gastric 
ulcer with peritoneal involvement may cause a constant, 
dull ache from the pull on peritoneal adliesions during 
peristalsis and respiratory excursions. 

This “clinical fact” gives us anpther vahmhlo point 
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in diagnosis, for, whereas pain which awakens the 
patient in the early hours of the night — ^when the 
stomach is emptying and the acidity is high — ^is a very 
characteristic symptom ; pain on waking in the morning 
is never due to peptic ulcer, unless that ulcer has given 
rise to obstruction of the pylorus or duodenum, with 
consequent retention in the stomach of the ovor-niglil. 
meal. In tins case the other signs of obstruction, for 
example, visible peristalsis, copious, infrequent, fer- 
menting vomits and the X-ray evidence, will be 
obtained. 

The iBfth “clinical fact” can be proved if desired by 
taking a routine test meal in the morning and a second 
test meal during the height of pain, and comparing the 
acid values in the two cases. It will be found that 
there is an increase of hydrochloric acid, both in 
quantity and per cent., in the second test meal. 

Haemorrhage occurs in about 26 per cent, of all 
cases. Moynihan gives 18 per cent, to 20 per cent, for 
his cases of gastric ulcer, Mayo gives 20 per cent. The 
ineidence of haematemesis is proportionately greater in 
gastric ulcer, as is melcena in ulcer of the duodenum. 

In a history of peptic ulcer all of these symptoms 
may be eHoited, or perhaps only one or two. The 
histories of duodenal ulcer are usually the more 
characteristic and often attain the “typical” to wliich 
many observers have directed attention. In a gastric 
ulcer history the facts are there just the same, but the 
time occupied in the sequence of events is shorter, and 
the patient is often confused, or not very observant, as 
to when the pain begins and ends. There is also the 
difS-cult group of cases with peritoneal involvement 
from deep penetrating ulcers,' but, fortunately, in these 
cas^ where the history is weak the X-ray signs are 
unmistakable, and the diagnosis should never fail. 

- A good history may be a real help, a bad history very 
little li^lp ; but in neither case is one ever justified in 
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making or rejecting a diagn^is of peptio ulcer on 
history alone. 

PHYSICAL IXAMIHAITON. 

The physical examination is a necessary routine and 
is essential if only to exclude other conditions, and to 
estimate the patient’s general condition in view of the 
treatment that will be adopted. The positive evidence 
is likely to be small. Such evidence is : (1) visible 
gastric peristalsis, indicating pyloric or duodenal ob- 
struction; (2) palpable abdominal tumour. In both 
cases these signs will be conjSrmed by X-rays. 
Localized tenderness is often present but is by no 
means diagnostic of ulcer. Several observers — ^after 
the stimulus of the late Sir James Mackenzie — ^have 
studied the distribution of cutaneous h 3 rper 8 esthesia, 
but I have found it an inconstant guide and of 
little practical value. 

X-RAY EXAMINATION. 

This is the most important single method of examin- 
ation,. and in a high percentage of cases can make a 
positive diagnosis unaided. But it is a mistake to 
suppose that anyone can make an accurate interpre- 
tation from seeing a few single films taken at com- 
paratively long intervals. It cannot be done, and I 
believe that it is because of this method that radiology 
is denied by many the place it deserves in gastric 
diagnosis. Whenever I hear complaints of the in- 
accuracy of X-rays in abdominal diagnosis I find that 
this is the method that has been used. 

There are two accurate methods which are equally 
satisfactory in their results. 

1. The serial film method. In this, which is the 
method advocated and used by L. G. Cole, films of the 
barium-filled stomach and duodenum are taken in 
rapid succession, and thus, any diagnostic abnormaK- 
ties which are present appear in most or all of the series 
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and remain conhianl, alihongh the form of the stomach 
and duodenum w continually changing. I have but 
one objection to the method— the objection of expense ; 
for it uses a great deal of material — as many as two 
or three dozen films in most cases. 

2. The fluoroscopic method. The lesion or the 
indirect signs of the lesion are seen under the fluoro- 
scopo, and a few films are taken to confirm the 
appearance of the stomach and duodenum as seen. 
Bxrt these films are not to be comidcred diagnostic; the 
diagnosis is almost entirely made xtnder the screen, and 
in most cases the films can only be interpreted ac- 
curately by the observer who made the fluoroscopic 
examination. Carman, who has developed and per- 
fected this method, and who obtains a very high degree 
of accuracy in diagnosis — over 96 per cent.— gives the 
following signs of gastric and duodenal ulcer. 

QASTBIO ULOBB. 

Direct signs. — (1) the niche, (2) the accessory pocket. 

Indirect signs. — (1) Spastic manifestations; (a) in- 
cisura, (6) diffuse gastro-spasm ; (2) retention from a 
six-hour meal; (3) alterations of peristalsis. 

DUODENAL TJTiCBE. 

Direct signs. — (1) Deformity of the duodenal cap; 
(2) duodenal diverticulum. 

Indirect signs. — (1) Hyperperistalsis; (2) retention 
from a six-hour meal. 

Gastric Ulcer . — ^The niche is a bud-like projection 
from the stomach wall caused by barium filling the 
_ crater of an ulcer. It is most commonly seen on the 
‘‘ posterior wall of the lesser curvature above the incisura 
angularis, a situation which Carman gives for 90 per 
cent, of gastric ulcers. 

The accessory pocket is a further extension of the 
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niche. It denotes an ulcer which has eroded the gastric 
waU and has further extended by penetrating a 
neighbouring viscus, in which there is formed a 
diverticulum or accessory pocket bounded in part by 
the viscus and in part by perigastric adhesions. The 
viscera most commonly attacked in this way axe the 
pancreas and liver, but ulcers have been found eroding 
the diaphragm and spleen and sometimes they per- 
forate into the colon. The accessory pocket does not 
entirely fill with barium, but shows the barium shadow 
at its lower level, and above it is a bubble of air. 

The incisura is an infolding of the greater curvature 
towards the lesser. It may be shallow, or so deep as 
almost to divide the stomach — when it may be called 
a spastic hour-glass. It is an indirect sign, but a 
valuable one when present and constant in position, 
and, if due to gastric ulcer, persists after a full dose of 
atropine. It often points to the situation of an ulcer on 
the lesser curvature. An incisura may also be present 
in a reflex dyspepsia from extra-gastric irritation, but 
is not so deep, and may be seen to move from one part 
of the stomach to another at the same or at a later 
examination. These incisurse from irritation outside 
the stomach do not persist after atropine. 

Diffuse gastro-spasm is general contraction of the 
stomach but most marked m the pyloric region, 
although the ulcer may be in any situation. The 
pylorus does not fill readily, and when made to fill by 
pressure shows a contracted outline somewhat like a 
snail’s shell. This sign is not always present, but the 
pylorus may be seen to be contracted while the rest of 
the stomach is in a state of hypotonus. 

Retention by the stomach of a large part of a barium 
meal given six hours before examination is an indirect 
sign of value in conjunction with other signs of gastric 
ulcer, since it occurs in about half the cases. Carman 
gives 65 per cent. It is found with gastric ulcers in all 
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situations, and does not neceraarily indicate a pyloric 
ulcer. 

Alterations of peristalsis are commonly present. The 
peristaltic waves may be weak or in excess of normal. 
They are frequently irregular, stopping short of the 
ulcer area, and re-commencing distal to it, and retro- 
peristalsis may sometimes be seen. 

Duodenal Ulcer . — ^If the duodenum does not fill 
readily it can be made to fill by pressure of the hand on 
the greater curvature. The first portion or “cap” 
empties quickly so that observation must be rapid. It 
j&Hs normally with each peristaltic wave, and it can 
readily be understood that a long series of films is 
necessary if a duodenal deformity is to be shown on 
several of them. Persistent deformity in outline of the 
duodenal cap was first recognized by Colo as a constant 
sign, aard it almost invariably indicates duodenal ulcer, 
although adhesion to a chronically-inflamed gall- 
bladder may also cause deformity. Duodenal dofonnity 
persists even though the ulcer is healed. 

The deformity may be a niche similar to that in 
gastric ulcer, or an inoisura. Often the cap is com- 
pletely deformed by multiple inoisurm, and sometimes 
it is contracted down and the lumen is stenosed. 

Where there is an ulcer of the duodenum, the 
stomach always shows peristaltic waves in excess of 
normal, whether there is obstruction to the outflow or 
not. About three-fourths of cases show no obstruction 
and the remainder show varying degrees of retention of 
barium from a meal six hours previous to the examin- 
ation. In extreme oases, almost all of the meal - is 
retained, the stomach is large, peristalsis vigorous, and 
o^n it is difficult to force enough barium out of the 
stomach to fill the duodenum. 

Prom the X-ray point of view the diagnosift.ef peptic 
ulc€^ k made on the fluoroscopic examination of the 
; Mium-^ed stonaaoh when examined in all positions, 
■' ' r \ .430 
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palpated with the hand and the above points noted. 
The films which are taken will not show all the features, 
but in a general way they eonfinn the observations. 
Excluding the other organic lesions of the stomach — 
which have distinctive signs of their own — the radio- 
logist has only to decide whether he is dealing with a 
peptic ulcer or not. The most likely error is in over- 
looking a small ulcer with few signs, and that error 
should never be so liigh as 10 per cent. 

The radiologist is not concerned with half-measures, 
which only confuse the issue and mean nothing either 
to himself or to the physician. If be cannot see the 
signs of ulcer, the stomach and duodenum are, radio- 
logically spealdng, negative in this respect, a diagnosis 
which — ^when confidently given as it can be — ^is 
extremely valuable. 

In the final review we look to the history and the 
X-ray examination for positive evidence, to the physical 
examination mostly for negative evidence. AU the 
data so obtained must agree and fit in the picture before 
we can make a positive diagnosis of peptic ulcer. 
There are pitfalls ever open for us if we persist in 
makiug a diagnosis on the history or with the X-ray 
alone. For instance, a patient has “ gastric symptoms” 
and the X-ray shows a deformity of the duodenum. 
He may have a duodenal ulcer, and he may not. He 
may have had a duodenal ulcer years ago, which had 
healed but left a permanent deformity. Subsequently 
he develops symptoms which, on careful analysis, are 
not S3ntnptoms of duodenal ulcer, but of reflex dyspepsia. 
His trouble may be anywhere but in the duodenum, 
and to perform a gastro-Jejunostomy is but to add to 
the list of failures of that excellent operation. 

The following case is illustrative : 

A maii complained of gastric ssroptoms and gave a typical liistory 
of peptic ulcer. He also had a urinary infection. But the X-ray 
examination was repeatedly negative, and the man waa admitted to 
hospital for treatment of his urinary infection. As this cleared op, 
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so al‘o <1nl 1)( lo V hit fiaMrii* \inj)toins Now 1 4iU bdunt» that 
Ulis pationti itin t h.i<l sojiio duodfiiHis ,o lypiwU was his 

history; Iml Iht* pktun* w is not wmpli'tp, pi'plu’ uhor was nol 
iliaxniHi'd, and (hi was jii lihul iiy tlio Mihstsiiiuit roursi' of thp 
case. 

Fu a few east's --an, for insiance, whort' the X-ray 
evidence is nej'alive and the history eontains some 
features suggesting ulecr— -it is necessary to admit the 
patient under observation and prove up tho doubtful 
points in the iiisiory by investigation. 

When the final diagnosis is negative as regards ulcer, 
further stops must bo taken to find out the (‘ondition 
from whit'h tho patient is .suffering or the iesiotr which 
is giving rise to tho gastric symptoms, but that is 
outside the scope of this article. 

Many eases when diagnosed will come to operation, 
and it is the physician’s duty and privilege always to 
bo there. I know of nothing bettor calculated to 
develop tho spirit of humility and tho virtue of meticu- 
lous care in diagnosis than a^practioal demonstration 
of a mistake, if it should happen so to be. But apart 
from that, to see in the living body what wo have 
deduced from symptoms and shadows is always to 
improve by a little oirr knowledge and to extend our 
education. It was so tiiat knowledge began, and mrtil 
we have attained the hundred per cent, of accuriwy we 
must keep our minds open as atiuhmts and always bo 
willing to admit that wo can learn something now. 

SUMMARY. 

Gastric and duodenal ulcers can bo, and mUouM be, 
diagnosed accurately and definitely in at least nine out 
of ten cases. Pro-operative diagnosis is safer, rgore 
accurate, and more economic thair exploratory opera- 
tion, and under no circumstances are we ever justified 
in advising or consenting to an operation <m a patient 
with chronic abdominal symptoms unless a careful 
diagnosis and localization of the lesion has been made 
beforehand. 
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Besults of Immimizalion against Tuberculosis. 

A. Calmette publishes the latest results of his invostigatioas on 
the imniunizatibn of infants against tuboreuiosis by the vaccine 
termed BCG {Bacillus Calmottc-Gu^rin), in association with his 
collaborators of the Pasteur Institute and other colleagues. This 
immunization has been carried out in France on over 5,000 infants, 
as well as on smaller numbers in Belgium, Indo-Ohina, and Senegal. 
Although in Europe as a whole the mortality from tuberculosis 
among infants of under a year in a household infected with tul)or- 
oulosis is stated to be at least 25 per cent, (in Paris it is 32 ’6 per 
cent.), the mortality of the infants vaccinated with BCG was under 
2 per cent. Professor Calmette has now boon carrying ou hi.s 
observations for over five years, and believes that the eifioaoy of hi,H 
method of immunization has been definitely proved. He recom- 
mends it especially for employment in families whore the infants 
are exposed to the contact of persons suffering from tuberculosis. — 
{Le Progr&s Midical, March 6, 1926, p. 384.) 

Treatment of Pulmonary Tiihercuhsis with Sanocrydn. 

T.' R. Elliott describes his experience of sanoorysin, a drug lately 
introduced in Denmark for the treatment of tuberculosis. Sano- 
orysin is a very soluble thiosulphate of sodium and gold, containing 
40 per cent, by weight of the latter metal; it is given intravenously 
as a solution in 10 c.cm. of water, in a dose of | grain, followed three 
or four days later by 1 grain. The general reaction that follow.? is 
not usually one of severe discomfort, but if the drug is pushed 
unduly there may suddenly develop^ alarming features, either of 
hyperpyrexia or of shook. There is, ‘'states Dr. Elliott, very real 
danger in an ill-regulated use of sanoorysin. Although he has 
treated only a small number of patients, he is of opinion that 
the treatment has seemed to coincide with a real improvement 
in each patient; he is in accord with Professor Faber, of Copen- 
hagen, a physician of very wide clinical experience, who began the 
use of sanoorysin with perhaps a prejudice against it, but summed 
up his results in a statement that in it he found a drug that pro- 
duced more rapid improvement in pulmonary tuberculosis than 
could be obtained by any other method of treatment that he knew. 
—■(JPfoceedtngs of the Boyal Society of Medicine, March, 1926, p. 63.) 

Treatment of Leuheemia by Inoculation of Mala/ria. 

T. Luoherini gives details of a case of leukaemia successfully 
treated by the inoculation of malaria, 3 c.cm. of blood from a 
malarial patient being injected subcutaneously. The ease was that 
of a boy aged fourteen, his blood examination showing 250,000 
leuoooytw (78 per cent, myeloblasts), and l,600iW0 red blood 
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corputseiew, hiisinogloliiu 24 pi'r cont. After twelve Hiieccssive 
attacks of nialaria ho was treated with and a month inter 

his blood cxaniinntkm showeil leucoeytes red blood cor- 

puscles 2, 880, 000, hannoglobin .V2 ]icr <-enl his geueml condition 
being greatly improved— (//. PuUrliuiciK LVeemher 14, 15125, 
p. 1745.) 

The Vahie of the History in Tithercxilmis, 

M. H. Jortffls points out that a carofully taken history is of the 
utmost importance in a,niving at a rliagno-sis in any disease, and 
particularly so in the diagnosis f«f tsihoronlosis. Many eases of 
tuberculosis may be diagnofnpd by the symptoms alotm, and with 
but a small margin of uiTor. A differential diagnosis should always 
be kept in mind] Symptoms of fatigue, loss of strength, persistent 
rise in temperature in the aft-enumn, and indigestion, should arouse 
our saspieions tlial. the ohhc will bear \vaf<ohing with a view to esta- 
blishing a diagnosis of tuboreulo.siH. A hi.story of hmmoptyaia should 
be considered tubcroulou.s in origin until proved to be duo to some 
other cause . — (Boslon McJkal mid Surgiml Joxtrnnl, February 26, 
1926, p. 344.) 


Treatment of Pnlmomry Enqxhysema. 


In notes on the treatment of piihnonury omphy.soma the follow- 
ing foimulte aro recommended : 


H Liq. arsoTiicalis - - m 30 (g. 2) 

Aquam. dostill. ad - - 3vi ( 156 c.em.) 

Sig. One tablcspoonful twice daily, after meals. This should bo 
taken for a fortnight, and then the following given : 

JJi Potos. iodid. - - ,^iss (g. 1'ii) 

Aquam. dostill. - - ml. ?,vi (150 c.om.) 

Sig. One tablespoonful twice daily, after meals. 

In case of an attack of bronchitis arising the following should 
bo given : 


|5 01. torpin. - 
Sod. bonzoat. 


:} 


SE grs. iij (g. 0'2) 


Sig. Ft. cachet. Mitte tales xje. One to bo taken every three 
hours. 

Or, in case of an attack of asthma, the following : 

5 Extr. belladonn. - - gr. | (g. O'Ol) 

Sig. Ft. pil., mitte tales xx. One to be taken before meals and at 
bedtime.— (i/oMmjl des Pratieiena, February 20, 1020, p. 121.) ’ 


Prevention of Bm IHmtae in OUUrm, 

fugles Outhiie notes, in discussing middle-ear suppnratlcm in 
muldreQ, that the prevention of infiammation of tW ears has 
»^v^'^re attention in France than in this oountey; Avoidanoe 
o4 fa ah-imwrtant. Adults eufSaii^ from ool^ 

should be kolated from thedr l^ws, but ss^^ally from all eantaot 
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with infaiitH, Vokk m iiihuits nhotikl hu ircafc^c! hy iiioppifig out 
nasal discliargo mid instilling 10 \w amt. argyrol In glycerino-- 
never menthtd. Ai ns <‘arly an age m pimnibie Ihe vhild Mhouhl be 
taught how to blow the nose. Adenoitln nliould bo rentoVi^ib 
the surgeon s r(*Bponsibility nuist not end with the ojieratioii; in all 
cases breathing oxereinc^, and in many casen inflatirm of i-ho ears 
by the Poliijser method, are easontial — 

March, 1926, p. 60 [SnpplementJA 

Treaim&njt of Stmht Fever. 

P. A. Bly agrees with Zingher that scarlet fever is a local diaiease 
of the naso-phaiyngeal mucous membrane, oausecl by certain 
specific strains of the haemolytic streptococcus, a soluble toxin being 
produced locally, which Is absorbed into the system of tho patient, 
giving rise to the akin and constitutional symptoms. In the 
treatment of soarleb fever Dr. Bly used, first, oitrated convalescent 
blood, injected intramuscularly; and, later, pooled blood serum 
was substituted, first tested for sterility preserved with 0*3 per 
cent, of tricresol, and put up in 20 c.cm. portions. Following 
tho injection of blood or serum the patient usually sleeps for 
several hours, and awakens greatly improved. Since 1024 Doohez 
serum has beep, employed, which appeared to bring about a more 
rapid improvement in th'e symptoms of the toxaemia. Every 
patient is kept in bed for twenty-one days, and in the absence of 
renal involvement the drinking of generous amounts of water is 
urged. Frequent washing out of the lower bowel with normal 
saline solution is of distinct benefit, and when the angina is severe 
the necessary amount of water may be introduced in this way. 
Attention to the throat and naso-pharynx decreases the incidence 
of middle-ear involvement ; the naso-pharynx is gently flushed out 
and the fauces painted with 20 per cent, argyrol solution six or 
eight times daily . — {New York State Journal of Medicim, April 1, 
1926, p. 309.) 

The Influence of Best, Sleep and Work on the Bmrt. 

Xj. Kanner states that with the increased puke-rate after work 
there is a corresponding increased time of action ; with tho diminished 
puko-rate in the condition of waking rest and during sleep there is 
a corresponding diminished time of action. Ee^arding time of 
action and time of electric stimulation, there is no difference between 
. sleepless rest and sleep. Uneasy sleep with exciting dreams results 
in an increased pulse-rate with prolonged time of action. There is 
an alteration in the relation between the time of mechanical action 
. and the time of electric stimulation under the influence of rest, 
deep, and work. In arrh^hmias the difference in time between 
' the single heat-periods is iaoieased during rest, diminished under 
^e influmoe of work. Extra-systoles which had disappeared afte 
^gitalis medioation reappeared during work. Age, sex, arid Uood- 
preonwe had no iofluenoe upon the conditions described.-— (Awarwoft 
Jowned of ^ Mediced Sdenoee, March, 1026, p. 648.) 

436 



Reviews of Books. 

Taylor's Practice oj Maiiciar, By K- 1’. Poui/tos, Al.A., Al.D., 
F.E.O.P., with tlie iM^mstance of Potnasi Wysionus, M.A., 
M.D., F.R.C.P., and H. W. Barber, M.A., M.B., F.R.C.P. 
Pp. 1063. Thirteenth Kclition. With 48 Piatee and t>3 Text- 
figuruB. London : .1. and A. Churchill. 2Sfi. net. 

The tshirfceenth edition of this ■well-known text -book of medicine 
should prove to be more popular with general practitioners than 
most similar text-books by reason of the number and the excellence 
of the illustrations, particularly the many radiograms and the 
coloured plates of common skin diseasw. Although the twelfth 
edition appeared only three years ago, this new wlitiou has been 
revised throughout, and has been brought thoroughly up-to-date, 
even Gye ana Barnard’s work on the etiology of malignant neo- 
plasms roooiving due mention in an admirably suocinct appendix. 
At the end of each section there is a full list of references to recent 
me(Boal literature. 

AText-boohof^PracHceofMedicine, By various Authors. Edited 
by ’EmomiCK W. Peiob, M.D., F.R.S.E. Pp. 1828. Second 
Edition. London: Humphrey Mtlford, Oxford University 
Press. 36s. net. 

The success of this text-book of medicine with medical students 
and practitioners is shovra by the fact that in three years five im- 
pressions have been exhausted, and a now and revised edition is 
now published. The new material added includes the Sohiofc and 
Dick tests, quinidine therapy, the pathology »f auricular fibrillation, 
the mental sequelae of encephalitis lothargica, etc. Dr. Price hiw 
been fortunate in his collaborators, and the book avoids the uneven- 
ness which a large number of contributors too often brings about. 
The different sections are more than adequately covoroU, and tho 
reader cannot but be struck particularly by tho brilliant success 
of the section devoted to disoasos of tho nervous system. 

Tmtmuaic Injuries of iJie Carpus. By Kbleogo Smed, M.D., 
P.A.C.S. Pp. 197. lUustrations 164. London and New York : 
D. Appleton k Co. 218. net. 

Tms monograph is written in a scholarly and easy stylo, and tho 
subieot matter is critical and discriminating, In fact, we have reail 
the book with much pleasure and profit, and it will serve* as a 
(rtaadaad work of reference on an intricate aaui difficult subject. 
In tibe book there is a lucid and thorough deanriptioH of Colies’ 
feaetuie and its complications, and a clear aooounfJ of" the degeue- 
which take place in fractured carpal bones in a oortain 
ja^otSon oS oases ; this fact constitutes a atroa|! plea for their 
«i%, bat necessarily immediate, removal. The iUosteations 
are dear and good, andi add very much to the value of tha worit. 
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Counter-irritation (Edgar F* 

Cyriax) 

Cruise, Sir Richard: Examina- 
tion of the eye in diagnosis 
CuLVBRWBLL, G. PL : Dietetics in 
institutions for young 
CvRiAx, Edgar F. : Counter-irri- 
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